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The Law Telegraph Company’s Annunciator Switch- | provement,” by which we characterized this modification 
board. | of the Law switch-table in our reference to it in our tele- 

| phone convention issue. This new form of table is not an 
This switchboard was on exhibition at the recent tele-| improvement intended to take the place of the Law 
phone convention in Cincinnati, and we referred to it| system of exchange connection used in the exchanges 
briefly in the account of the exhibits which we published operated by the Law Telegraph Company in this city, and 
in the issue of Oct. 20, ult. We purposely omitted a more | which has been introduced with equal success in St. Louis 
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FIG. 1—THE LAW TELEGRAPH COMPANY’S ANNUNCIATOR 


detailed description of it at the time, because the necessary | and other places. By these the Law system of exchange 
illustrations could not be procured in time, and also be- | connection is still preferred and adhered to, because it 





'stantly at his post listening to the wants of the subscribers 
on the same call circuit, in perfect readiness to answer each 
call, and who has the connections all made in perhaps less 
time than would be required by the subscriber to drop the 


| annunciator by the ordinary system. 


The modified form of the Law switchboard or switch- 
table, of which we prcpose to speak, is only an after 





SWITCH-BOARD. 


thought, a side issue, as it were. The extremely compact 
form, and the great accessibility which are such manifest 
advantages in the switch-tables of the Law system, sug- 











cause the limited space at cur command did not allow of , seems to necessitate less complication both in the apparatus 
as extended a notice as its merits seemed to deserve. We) of the subscriber and that of the exchange, and because it | gested the idea that with slight modifications it might 
did not intend, however, to let such an interesting and | affords more prompt and satisfactory service to the | prove equally successful as an annunciator switchboard, 
valuable innovation pass by without explaining it fully to | patrons of an exchange, The subscriber's apparatus, in 'and thus beat the champions of the latter ‘at their own 
our readers, and to this end we present herewith an illus-| this case, it will be remembered, dispenses altogether with | game,” so to speak. In our reference of Oct. 20 we spoke 
tration of the switchboard, with a diagram showing its | the magneto generator, and the annunciators in the cen- of this modification as being ‘‘a return to the conventional 
operation, both of which have been carefully prepared | tral office are also done away with. The subscriber loops | switchboard system.” This was right, only we should 
especially for this article. | his telephone intothe ‘‘ call circuit” by pressing a button | have added that the return of the Law table is not that of 

We say innovation, because Manager Childs, of the Law | that operates a switch, and immediately obtains a *‘hear-| a prodigal child to acknowledge the error of its ways, but 
Telegraph Company, objects strongly to the term “ im- ing” with an operator fat the central office, whois con 'a return for the purpose of laying claim to a larger share 
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of appreciation. It is by way of demonstration of 
these advantages, therefore, that a few specimens 
of the modified switchboard have been constructed. 

Our front page illustration represents this new type of 
annunciator switch board, and the accompanying diagram 
serves to explain the construction and operation. The 
points aimed at in this switch board are to group the ends 
of the lines so closely and compactly that a large number of 
them may be accommodated on the same board, and yet be 
accessi'le from all sides and to several operators at a time ; 
to make the end of each line movable and to provide it 
with a plug or peg, so that any two lines may be quickly 
connected by inserting their plugs into the connecting 
strips ; to place the annunciators out of the way of the 
operators, and yet to dispose them so that they may be 
seen readily. The table here shown is only about three 
feet square, but it is, nevertheless, intended for 500 sub- 
scribers’ lines. The lines enter through the floor into the 
boxed space in the centre. 

The diagram shows the manner in which the connec- 
tions are made. Each line is connected at g to a brass 
tube d, half an inch in diameter and about two feet long, 
which is disposed vertically between two horizontal 
boards studded with holes into which these tubes are 
driven. A small brass rod w slides inside each tube and 
forms a weight that tightens the flexible connecting cord 
by which itis suspended. A little flat spring at the upper 
portion of each rod, as seen in the sectional view of the 
1ight-hand tube, serves to insure electrical contact between 
the tube and the rod. The upper end of the cord is at- 
tached to a metallic knob provided with a pin » which is | 
to be inserted into the small holes in the connecting bars 
aa, etc., as shown atn' nn’. The weight of course follows 
the cord when it is pulled out, as shown in the broken 
tube d’, and is maintaining a perfect contact throughout 
the motion, while the pull exerted on the pins’ n’ after 
they are inserted into the bars serve to insure the contact. 

It is well known that in switch-boards of this type, each 
subscriber's line is normally grounded in the central office, 
but first passes through an annunciator. In this case the 
annunciators are placed over the table, being arranged in 
groups in the roof-like structure shown in the illustration. 
The number is painted on each annunciator disc, and comes 
readily into sight as the disc tilts down when operated by 
the subscriber’s magneto. The figure shows the discs 
marked 4,8, 12, thus drooping down, showing that the | 
subscribers on these three lines desire to be connected with 
other subscribers. The manner of connecting the ends of 
the lines to these annunciators is very simple, as shown in 
the diagram. It is seen that the brass tubes dd do not 
come quite up to the surface of the switch table. The 
plugs » therefore do not rest against their upper extremity, 
but they are held against short brass tubes or thimbles e e e 
separated from the tubes d by a short space to interrupt 
electrical connection. Each of these thimbiese is connected 
at o to awire that leads to one of the annunciators m mm | 
situated above, as clearly shown in the diagram. After 
passing through the annunciators the lines all connect to 
a common ground line, 








Normally the 500'plugs corresponding to the 500 sub- | 
scribers’ lines all rest against these thimbles, with pins | 
directed upward, They are grouped into five square sec- | 
tions or ** blocks,” ten each way, or 100 per section, and | 
instead of numbering each plug, the sections are numbered | 
from 0 to 9 on all four margins, The figures on two parallel | 
sides indicate the tens, and those on the other two sides | 
the units. The first block is for numbers from 1 to 100 in- | 
clusive, the next for numbers 101 to 200 inclusive, and so | 
on. 

On either side of the sections are the connecting strips | 
, bbb b, as shown in the diagram. These are! 
composed of small brass bars about three-eighths inch, | 
screwed to the table at a slight distance apart. These bars | 
are provided with plug holes at regular intervals. To con- 
nect two subscribers’ lines together it would suffice to insert 
their corresponding plugs into two holes on the same strip, | 
but as it is desirable to provide for looping in a ‘‘ clearing 
out annunciator,” and the operator's telephone, the | 
strips are used in pairs, and these pairs are alternate- | 
ly polished and stained dark in order that they may | 
be easily distinguished. One of the strips, marked 
D im the diagram, connected to the eall| 
battery and pole changer, or to the generator. The strip 
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phone bell and magneto generator. Suppose sub- 
scriber 25 desires to talk with 27. He calls up the 
central ag usual by turning the magneto-crank by which 
the annunciator in the central office is made to drop. The 
operator immediately picks up plug No. 25 and inserts it 
into the strip C, and line 25, instead of being grounded 
now through its annunciator, is grounded by passing 
through the operator's telephone to the ground. The 
operator having ascertained that No. 27 is wanted, can 
call him in two ways. She can pick up plug No. 
27 and touch it to strip D, which is con- 
nected to the call battery, or she may first make the 
connections. To do this she inserts plug 25 into one strip 
and plug 27 into the other of the same pair. In this situa- 
tion the two lines are connected together through a clear- 
ing out annunciator B, as will appear on following the 
connections in the diagram. Atwvv are shown two small 
pins normally directed upward by spiral springs so that 
their lower ends, which are bent, come into contact with 
pins x x connected to the clearing out annunciator B corre- 
sponding to this pair of connecting strips. Below these ends 
is a metallic strip H connected with the call battery. 





nunciator remains between the two lines. To dis- 
connect it is only necessary to pull out the plugs 
and let them fall back to their places, which 
they do readily and quickly under the influence of the 
weights attached to the flexible cords. 

In the switch-board itself this telephone switch and the 
call buttons take a much more simple and practical form. 
The buttons vv’ pass through the connecting strips them- 
selves, and constitute a double row arraiged transversely 
acruas the centre of the strips. When they are depressed 
they come into contact with a long piece (corre- 
sponding to H) that passes under the ends of al] 
these pins, and which is connected to the battery wire. 
The lines 1, 2, 3, 4, 5, etc., shown in the diagram, go direct 
to the clearing out annunciators. The telephone switch 
is also operated by a button passing through one of each 
pair of strips. These form another transverse row at a 
slight distance from the double row. The motion of the 
switch serves to include the telephone into the loop 
between each pair. In practice, however, it is not found 
necessary to loop the operator’s telephone into the circuit. 
The operator’s telephone wire is just ‘‘crossed” with either of 
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Fic. 2.—DIAGRAM OF LAW TELEGRAPH COMPANY’S ANNUNCIATOR SWITCH-BOARD. 


Now it is plain that the operator can call both subscriber 
27 and 25. Supposing the left-hand plug 7 to be that of 
line 27, she can call this subscriber by depressing the pin 











marked C connects through a switch with the telephone | r, by which she literally grounds line 27 through the call 
apparatus of one of the operators and thence with the | battery. Likewise if it is understood that she is to inform 
ground, Four operators are usually employed with these | 25 that the lines are connected, she depresses v’ and there- 
tables, and consequently four strips, one for each operator, | by places the call battery in circuit with line 25. The 
are reserved. The four transmitters used by the operators, | contact at a is opened in both cases, so that the 
are fastened to the corner posts supporting the annuncia- | clearing out annunciator is not dropped. Now hav 
tor case, as the figure plainly shows, The receivers are| jpg completed the connections it is the duty of the 
small disc-shaped, and fastened to the ear of the| operator to ascertain whether the subscribers are in 
operator, so that they are always in position and at the| conversation, and in case they forget to drop the 
same time obviate all the inconveniences to the opera-| clearing out annunciator she must have means of loop- 
tor’s movements which might result from the ad- ing in her telephonic apparatus into the connection 
justable “holder” used in most all exchanges.| to determine whether the conversation is ended. To do 
For an exchange of not over 500 subscribers one of these | this she presses the button of the switch shown at the 
tables and four operators would suffice. For larger ex- | right of v v', by which the four contacts s 8 8 8 are moved 
changes up to 1,000, more than one table would be neces-| to the left until the two left-hand contact strips touch 3 
sary. We will first explain the process of making connec-| and s" respectively, while the two right-hand strips are 
tions between two lines leading to the same table. The | short-circuited by the right-hand piece s. It will be seen, 
apparatus used by the subscriber, it should be noted, is the | on following the connections, that the telephone has be- 
same as used in connection with all the so-called annun-| come looped into the circuit by this procedure. On releas- 
ciator systems, and comprises a_ transmitter ing the switch it is cut out and only the clearing-out an- 
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the two bars and, a derivation from the circuit between 
the two subscribers is thus established, by which part of 
the current is diverted through the operator’s telephone to 
This method simplifies the switch considera- 
bly, and is adopted by the majority of exchanges. All 
that is needed for this switch-board by way of telephone 
switch with this method is a simple pin like v. When 
this is depressed it connects the bar through which it 
passes, and consequently the annunciator loop, with the 
telephone apparatus, because the contact which it touches 
is connected with C. These contacts are formed by another 
strip similar to that for the calling battery. As there are 
four operators and each has a different telephone strip (C), 
it is clear that the same set of switch pins will not answer 
for all four operators, Consequently four rows have to 
be provided. This may seem like coniplication, but in 
reality it isa simple matter. We must recollect that this 
telephone switch is'the only thing that requires duplicat- 
ing in the whole switch-board. Otherwise the four operat- 
ors use the same devices for the whole 500 lines accom- 
modated. If we compare this with the ‘ multiplication’ 


the ground. 


(Continued on page 209.) 
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The Death of Sir William Siemens. 





It is with profound regret that we learn by cable of the 
death of the eminent scientist, engineer and electrican, 
Sir Charles William Siemens, D. C. L.. L. L. B., F. RB. S., 
from rupture of the heart, at the age of 60 yea:s. About 
two weeks ago, Doctor, or, as he has lately been known, 
Sir Charles Siemens, fell in Park Lane, London, and was 
carried home. He suffered great pain from his injuries and 
was ordered by his physician to take complete rest. He ap- 
peared to recover, but on the 19th became worse, and 
sank rapidly. 4 

Charles William Siemens, of whom we present a-fine 
portrait on this page, was born at Lenthe, Hanover, on 
April 4, 1823. He was educated at the Lubeck Gymna- 
sium, the Art school of Magdeburg, and the University of 
Gottingen ; and then, in 1842, entered the engine works of 
Count Stolberg asa pupil. A year later he went to Bng- 
land to introduce and patent a galvanic gilding and silver- 
ing method hit upon by his brother Werner, and made the 
acquaintance of the great Birmingham firm of Elkingtons, 
who were then working in the same direction. The Sie- 
mens invention succeeded,and is said to have given the poor 
young scientist his start. In 1844 he again 
visited England, a country toward which he 
early displayed strong predilections. The second trip was 
for the purpose of introducing a differen- 
tial governor for steam engines. He 
next brought out in England the process 
of anastatic printing, which was fol- 
lowed up by the invention of his double 
air cylinder and chronometric governor. 
In 1847 he devoted himself to the study 
of the dynamical theory of heat, and to 
the use of a regenerator for recovering 
that portion of the heat which presents 
itself at the exhaust port of a caloric en- 
gine. In 1851 came his water meter, and 
a few years afterward he and his brother 
Frederick completed the regenerative 
gas furnace; and the consequence of the 
achievement was that he became largely 
interested in steel works. 


That portion of his career which most 
jnterests electricians, however, relates 
to telegraphy and electricity in general. 
As tar back as 1848 he turned his thoughts 


to telegraphic engineering. In 1858, as- 
sociated with his brothers Carl and Dr. 
Werner Siemens, and Mr. Halske, of 


Berlin, he established the large telegraph 
works in London bearing the name of the 
Siemens Brothers. From those works 
bave been turned out the Indo-Euro- 
pean, North China, Direct United States, 
French and Platino-Brazileiro cables, 
and at the present time the new cables 
for Messrs. Mackey and Bennett are 
being made there on improved methods. 
It was for the Siemens Brothers that the 
**double-ender” steamship ‘* Faraday” 
was launched at Newcastle in 1874. Sir 
William also made a great many original 
researches on the application of mag- 
neto-electric arrangements, by which 
currents of electricity are increased in 
strength without the use of several in- 
dependent batteries. Mr. Wilde having 
originated the use of electro-magnets for 
this purpose, Sir William Siemens and 
Professor Wheatstone invented simul- 
taneously a further use for tle idea by 
using the currents induced by the per- 
manent magnet to convert that magnet 
into an electro-magnet. 











Growth of the Telephone Service of ¢ Maryland. 

We have frequently had occasion to refer to the remark- 
able activity in telephone work in Maryland and the Dis- 
trict of Columbia during the present year. The following 
history of the telephonic operations in that portion of the 
country, for which we are indebted to the Baltimore Sun, 
is of interest as illustrating what an energetic management 
may do in the development of a territory :. 

Although the telephone has been in use in Baltimore for 
over four years, its extension outside the city is of com- 
paratively recent date. From time to time the Baltimore 
Telephone Exchange, which began active operations in 
1879, established connections with points near the city, 
such as Towsontown, Pikesville, Catonsville and Ellicott 
City, and a line was built to the Gunpowder Water-Works 
for the use of the water department. 
were alsu established at Cumberland (which has telephone 
communication with Frostburg and _ Lonaconing), 
Hagerstown and Frederick; but it was not until the 
beginning of the present year that the development of a 
system of communication between Baltimore, Washington 
and various points in Maryland, the district of Columbia 
and Virginia was undertaken. The franchise of the Bell 
Telephone Company for Maryland and the District of Co- 
lumbia is owned by the Chesapeake & Potomac Telephone 





THE LATE SIR WILLIAM SIEMENS. 


ature. He and his brothers developed the dynamo machine | phone Exchange Company, itself the successor of the 
bearing their name, and have taken a leading part in per-| Maryland Telephone Company, organized by Davis & 


fecting the electric light. 


tricity, and the effect of electricity on plants, 

Sir William was prominently connected with several | 
learned and scientific societies, 
of the Society of Telegraph Engineers. 


him by the University of Oxford ; in 1874 he received the | 
Royal Albert medal for his researches in heat and his | 
metallurgical processes ; 
semer medal of the Iron and Steel Institute. 
we understand, knighted 


Some of his later experiments | Watts in 1878. 
related to the production of high temperatures by elec- | 


in 1875 he was awarded the Bes- | 


The president of the company is Morris F, 
Tyler, and the general manager is H. B. Lytle. Under 
| Mr. Lytle’s direction work is being actively prosecuted in 
'the construction of a system of will 


lines which 


He was the tirst President | | connect Baltimore with Hagerstown via Westminster and 
In 1862 he was | Frederick. 
elected a Fellow of the Royal Society ; in 1869 the degree | | Feb. 1, 1883, and communication opened with Williams- | 
of Doctor of Civil Law, honoris causa, was conferred upon | port, six miles distant. 


An exchange was established in Hagerstown 


Since then a line has been built to 
Boonsboro, and additional lines to Waynesboro, Pa., and 
Sharpsburg are now in course of construction. 


At Frederick centres an important system of 
An exchange was established there last June, 


having become a British subject in 1850, and he was also | since when the company has been vigorously pushing the 


a Dignitario of the Brazilian Order of the Rose. 
on the Council of the Royal Society in 1867 and 1870. He. 


He served | construction of lines in various directions. 


A line which now 
connects Frederick with Middletown is to be extended to 


was atone time President of the British Association. | Ellerton, Myersvilleand Wolfsville,all in Frederick County. 
He was also a member of the Council of the Institute of | eimaen Frederick and Westminster a line has been 


Royal Institution ; 
Mechanical Engineers ; 
the Society of Arts. 
showered upon him. 


Chairman of the Council 


It is evident that his powers had | 
not reached their zenith and that his life work was not | 


The rest of the line— 


| about the first of December. 
will be a branch to Unionville. 


From Libertytown there 
From Westminster the 


ended, as only in last May he published his principal liter- { line will be continued to Pikesville, where it will meet the 


ary work, ‘‘ The Conservation of Solar Energy.” 


Local exchanges | 


| 








In 1854 he introduced his arm- | Company, which in June, 1883, succeeded the old Tele- | 


mate iihinliiatiie Subdiaalalh and Hagerstown and 
minor points connected with the same system. The ques- 
tion whether the line will be extended westward to Cum- 
berland has not yet been determined. From Frederick 
another line is under course of construction to meet the 
line connecting Baltimore with Elliott City. It has been 
built as far as Ridgeville, about thirteen miles from Fred- 
erick, and will be finished about the first of December. 
Baltimore will thus have two lines of communication with 
Frederick, one via Westminster and the other via Ellicott 
City. The Ellicott City line will take in Newmarket and 
Ridgeville, in Frederick County, and branches will extend 
from Newmarket to Kemptown and from Ridgeville to 
Mount Airy. Another line, from Frederick to Poolesville, 
a distance of twenty miles, taking in Buckeyestown and 
Greenfield Mills, was completed week before last, and the 
poles hive been set on a branch line to Adamstown. Still 
another line, connecting Frederick with Washington via 
Rockville, Montgomery County, has been concluded as far 
as Rockville. 

Baltimore and Washington were first connected by tele- 
phone last June by means of a single line of two wires, but 
since then two more have been added. One of these has 
been ‘‘Jooped” at Patuxent, a station on the Annapolis & 
Elkridge Railroad, taking in Annapolis. Communication 
can also be opened at any time with Patuxent, Odenton, 
Millersville and Crownsville, on the An- 
papolis & Elkridge road. Laurel, on the 
main line, was placed in communication 
with Baltimore and Washingten on Mon- 
day. A line has been built from Wash- 
ington to Hyattsville and Bladensburg , 
and the main Washington line continues 
to Georgetown and Alexandria, The 
Chesapeake & Ohio Canal has a private 
telephone extending from Georgetown, 
D. C., to Cumberland. 

In the northern and eastern portions 
of the State but little has been done so 
far in the way of building telephone 
lines. The company has under consid- 
eraticn the establishment of exchanges 
at Elkton, Havre de Grace and Port De- 
posit, and the construction of a line from 
Baltimore to Belair, but no definite ac- 
tion has been taken. Local companies 
or associations have been organized and 
lines established at Salisbury, Wicomico 
County (connecting with six local sta- 
tions); Westover on the Eastern Shore 
Railroad, connecting with Fairmount in 
Somerset County; Centreville, connect- 
ing with Queenstown and Winchester 
jn Queen Anne’s County, and Preston, 
connecting with Choptank in Caroline 
County. These lines are not controlled 
or operated by the Chesapeake & Pc- 
tomac Company, which merely rents 
the instruments to the local associations. 
At no distant day, in all probability, the 
State will be covered by a network of 
wires, and it will be possible for a busi- 
ness man in Baltimore to talk with his 
customers in any one of the leading 
towns. 


———- -~>re & oop 


Missing a Bonanza. 





The fortunes of the telephone have of 
late years attracted a good deal of atten- 
tion, and occasionally stories are heard 
of the manner in which people who might 
at one time have made large sums of 
money out of telephone stcck neglected 
to avail themselves of the opportunity. A certaiz well- 
known New Bedford capitalist allowed a fortune to slip 
through his hands by reason of a not surprising lack of 
appreciation of the value of the patents. He was offered 
one-quarter of the American patents and one-half of the 
foreign patents in the early days of the telephone, for 
about $15,000. After some hesitancy he decided not to 
take the risk, thinking that the telephone was a pretty toy, 
but not likely to prove a practical business success. 


‘* Why,” said he to a friend at this time, ‘‘if I want to 


| communicate with somebody in town or out, on business, 


On Thurs- | 
day of last week a line from Hagerstown to Frederick was | 
He was, as | completed. 
recently by Queen Victoria, | local lines. 


| quested the presence of a clergyman. 


| present line, thus establishing, communication between | 


I’m not likely to go and shout into that box and trust to 
it. It would be more natural to telegraph or send a mes- 
senger.” 

So it seemed, and though his judgment was not to be 
wondered at, at that time, events have proved bim sadly 
mistaken, It would be hard to tell what a quarter of the 
Bell patents is worth to-day, but it would take several 
more figures to express its value than those of the original 
offer. The gentleman in question is said to have bought 


| telephone stock subsequently at about 170. 
Civil Engineers; a manager and Vice-President of the | built to Libertytown, a distance of twelve miles, taking in | 


President of the Institution of | Worman’ s, Mount Pleasant and Searsville, with a branch | 
of | from Worman’s to Emmittsburg. 
In short, honors of all kinds were | from Libertytown to Westminster—will be completed 


+e oo 
HE WOULD PRAY BY TELEPHONE.—A few days agoa 
smallpox patient in St. Louis, who was about to die, re- 
be 
but one divine 


None could 
found who was willing to enter the room, 
offered to kneel down and pray with the unfortunate by 
telephone. Theoffer was not accepted, and the patient 
died without clerical assistance. 
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: SBSCRIPTION, IN ADVANCE, ONE YEAR, $2.00. The Bulletin of the society will report the proceedings and 





THRE Bejar, C. H. Gray and P. Williere. This brilliant support 
gives high promise for the success of the society, in the 


carrying out-of an important programme of work. 


ELECTRICAL WORLD, meotmen 


PUBLISHED WEEKLY AT ‘. 
ik that the president is elected for one year, and that the 
Ko. 9 MURRAY STREET, NEW YORK. organization will be composed of three classes 
2 of members—honorary, titular, and - foundation. 
THE LARGEST CIRCULATION It is proposed that the meetings shall be 


Of any Electrical Journal in the World. held muvunthly from October to July, independent 
of the general annual meeting and special gatherings. 





t ostage to any part of the United States or Canada is always pre- and will be sent toeach member. It is proposed to ad- 


ndby he Publisher. Addreeves changed as often as desired f.c..| minister the affairs of the society by a committee of 24 
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TRANSIENT ADVERTISING RATES: re-election. The officers will be a president, two vice- 
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Situations Wanted or Help Wanted, per insertion......... $1.00 to 2.00 viates. The annual fee ve fixed at twenty francs, which 
Business Notices, per line..... 30 | can be compounded by a life payment of 250 francs. The 
Liberal discount on large advertisements or on those | office is at 99 Rue de Grenelle, Paris. 
running for some time, 
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Cerennconene on all See anes is pe nee Readers are 
cordially invited to communicate their views opinions on ail topics ’ . 
within the province of this journal. Items SMatotmation relating to The Telegraph and Telephone Interests 


any application of electrical science will be thankfully received. Our can ‘ 
friends will render us a valuable service by forwarding news promptiy| We learn that a bill in equity has been brought at Bos- 


us it occurs, and by mailing us marked copies of their local papers . 1 . . . 
containiog anything likely to interest readers of THE Eizcratcat ton in the U. 8. Circuit Court, by the Western Union Tele- 
Wortp. All such matter should be kept separate from letters relating graph Co., the American Speaking Telephone Co., and the 


ap na Rp A snl iglt gpd ri naeggagemmmmammacmeanatel Gold and Stock and Harmonic telegraph companies 
The Editor of The Electrical World, New York.” against the American Bell Telephone Co., the plaintiffs 

All communications relating to subscriptions, book orders, advertis- | seeking foran account under the agreement made by them | 
ing, oF of & business nature, should be addremed _with tHe defendants. To state the matter briefly, the 
W. J. JOHNSTON, Publisher, | Western Union seek for a more liberal interpretation of 

No. 9 Murray Street, New York. | the term *‘ rental” than they enjoy at present. The former 








suit for infringement brought by the American Bell Tele- 
phone Company. The Overland people profess to have the 
utmost confidence touching its result. The Bell Company 
have applied for an injunction against the Overland Com- 
pany in Pennsylvania and New Jersey, and, by agreement, 
Mr. Buchanan says, the argument in both cases will be 
heard in the U. 8. Circuit Court in New Jersey next 


week, 
-- De Berm 


Does the Telephone Injure the Voice ? 





This is a question that has been much discussed of late. 
The result of recent inquiry has been, as shown by us 
heretofore, that it is extremely doubtful if any injurious 
effects have arisen from the use of the instrument. In one 
case in New York where 100 girls are employed by the 
company, there has never been one complaint ; the voices 
are all as fresh and vigorous as ever, and when the girls 
are not *‘talking telephone” they are talking to each 
other. In another office, that of Pittsburgh, Pa., where 
some of the girls bad been at work over three years, no 
case of injury to the voice had ever been heard of, 
although, said the investigator, ** among so many 1t would 
scarcely have been strange had such an instance occurred 
from other causes incidental to the influence of climate.” 
In yet another large city, Chicago, the superintendent of 
the telephone exchange informed an inquirer that during 
four years he had only known one case where the voice 
had become seriously impaired, and that was the result 
of the refusal of the operator to abstain from work when 
she was suffering from a badly ulcerated throat. This 
last company has provided for the convenience of its 





_ | controversy between the parties was settled on November 
"| 10,1879, when it was provided that the Bell Company should 
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| pay 20 per cent. of its telephone rentals to the Western | 


Union Company. Of late, however, the Bell Company’s 
receipts have increased more largely, it is said, from its 
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NEW ADVERTISEMENTS, 








A correspondent in the far West having written to us 
for information with regard to the Baxter telephone and 

| its progress, a representative of THE ELECTRICAL WORLD 
called at the office of the Overland Telephone Company 
| for particulars other than have already appeared in these 


i ee at, oe ee aa eee see eine hee a baeee 213 | : 
F, W. Wagner.—Electro-Medical Apparatus................ 2183| columns. The original company, of which Mr, R. G. Dun, 
L.. G. Tillotson & Co,— Electrical Supplies of all Kinds.... . 213|of the Mercantile Agency, is president, started with a 


The Westinghouse Machine Co.—List of Sales for October.. 213 


Mitchell, Vance & Co,—Combination Fixtures for Gas and 
BING. 86 a655 850 LK AREWRBIe 216 | 
The Household Magazine Co.—Presents to Subseribers...... 216 
W. J. Jobnst n.—Books for Holiday Presents............... 218 
W. J. Johnston.—Christmas Announcewments......... 219 to 222 
E. P. Tiffany & Co.—Grand Holiday Offer................. 223 
W. J. Johnston,—Callivg Cards” for 1884................... 224 | 





La Societe Internationale des Electriciens. 


We have received from Paris a cireular calling our at- 


tention to the above society, anotice of which has a'ready | patents, and allowing each sub-company to establish | prodigious effect on trade and prices. 


appeared in THE ELECTRICAL WORLD. It has been held 
advisable, says the circular, to delay until the 15th inst. 
the admission of members on the foundation, and Jan. 15 
for members in the United States. Upon the day first 
nimed, a meeting was to take place in the hall of the Soci- 
éte d Encouragement of the general body of the society, 
whic’) numbers already nearly 900 enrolled members, be- 
longing to more than twenty nationalities. Among those 
who, outside the Organizing Committee, have responded to 
the appeal of the society, issued by M. Georges Berger, the 
president, are Messrs. Digney, L. d‘Arlincourt, Hughes, 
H. Pellat, Sir Ch. Bright, A. L. Ternant, Sir W. Siemens, 


$10,000,000. 


pany is already in active work, and is in receipt of 
many proposals for the use of the Baxter telephone 
by local companies in all parts of the country. The claim 
put in for the instrument is that it is not an infringement 
| of the Bell patents ; that successful experiments have been 
|made over a distance of nearly 800 miles, that it can 
| be admirably used on underground lines, and that it is 
cheap, the parent company charging no royalty on its 








exchanges on a liberai basis. So far, the capital of the 
companies formed or in process of formation reaches more 
than $12,000,000. The company in this State, with home 
offices at Syracuse, has a capital of $2,500,000 in 25,000 
| shares of $100. The president of this company is 
M~. J. Forman Wilkinson. Mr. Buchanan says 
that this New York company 1s receiving applica- 





capital stock of $1,000,000, with permission to increase to | 
Its home office is now 158 Broadway. Mr. | 
R. D. Buchanan, the secretary, states: that the com- | 


| operatives an ear-piece which is strapped to the head,thus 
| rendering unnecessary the constant raising of the arm. 

In short, all evidence goes to prove that the telephone is 
not hurtful to the voice,and we shrewdly suspect that some 
| sour old bachelor first spread the report, then followed it 
| up with the malicious fiction mentioned in a contemporary, 
ithe Pittsburgh Telegraph, which thinks that the story of 
| the young lady who lost her voice through using the tele- 
|phone is nothing but a good advertisement, for every 
'married man will now want one for his wife. 


—_ > +e > 2-—> 


Eleetrieal Car Propulsion in Belgium. 





The sensation resulting from the experiments inade with 
_accumulators for propelling street cars by electricity in 
| Paris a few weeks ago has led to an experiment of like 
‘nature in Bruasels recently. 

The car was of the large size usually drawn by two 
This car could hold sixteen persons inside and the 
end platforms afforded standing-room for twelve persons 
!each, or the total carrying capacity was forty persons. 
The following data will be of interest to electricians : 


| horses. 





Weight of car, empty and without apparatus....... 2,700 kilog. 
machinery (dynamo, shafting, etc.)...... 850 ‘“ 
accumulators—60 cells, 15 kilog. each, 
with bas and liquid....ii6. Jsiso.seds.. 1,500 ‘ 
Ng ey ee ee ee 2,500 
TE Ss 5 hin@ cnet eeteever cesta reve ee Seeete oes 7,550 


or nearly eight tons. 

The 60 accumulated cells are connected in series, and 
they serve to feed a Siemens dynamo placed under one of 
the platforms of the car. <A suitable switch is provided by 
means of which either 30, 40, 50, or the whole number of 
the accumulators may be included, and the speed attained 

varies from ten to fourteen kilometres per hour according 
|to the number of cells used. The current maintained in 
circuit is of about 30 ampéres, though on curves and grades 
it may rise to from 50 to 80 ampéres. The supply of elec- 
| trical energy is sufficient to propel the car for four hours. 
The electromotive force of the cells after that time has 
| lowered to 1.9 and 1.8 volt. The usual daily run is from 
| Antwerp street to Liedts square, via Lacken and the 
| Southern Railway station, a distance of about 20 kilome- 
| tres. 
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Electricity and the Meney Market. 





| Recently we spoke of the influence of the telegraph and 
| telephone upon the money market and the rate of inter- 
est. Confirmation of our remarks and opinions will be 
| found in the subjoined passage taken from a paper on the 
| same subject by the eminent Oxford economist, Prof. 
| Thorold Rogers, in a subsequent number of Bradstreet’s : 
| ‘*Furthermore, the shortening of credits by means of 
| instantaneous transfers through the telegraph has had a 
As it materially 
economizes the currency by making it more efficient, it 
should cheapen the use of gold and so tend to raise prices 
But it operates more powerfully in the opposite direction by 
| lessening cost, and so it tends to lower prices. I have little 
| doubt that the rapidity with which mercantile intelligence 
'communicated and acted on has materially assisted in mak- 
| ing the stock of the precious metals an international factorin 








tions from all parts of the State, and is prepared | currency and exchange, and to make what Adam Smith 
to goabead. Dr. Beckwith, the general manager of the | calls the money of the great mercantile republic more 
parent company, has been and is now in Cincinnati en- |mobile and more manageable. They who have followed 
gaged in furthering its interests in connection with the | the facts se2 that much of that which a few years ago was 
Ohio company and other Western developments of the en- | characteristic of the foreign exchanges has now become so 





W. H. Preace, J. M. Colette, Dr. O. Frolich, Raffard, R. 
Sibine, Shelford Bidwell, Ceuchod, De Mersanne, A. de| 
Paiva, Ch, de Comberousse, Latimer Clark, Lorenzetti, 
C4, Porges, Coumbary, Bourdelles, F. Bolton, Ch. Gornier, 
W. Thomson, De la Taille, C. and E. de Ordunia, A. de 


| 


terprise. Another company has been organized in Phila- | modified that it has ceased to be accurate, and no one, as I 
delphia, and a New Jersey company is in process of or- | am aware, recognizes this so clearly as Mr. Goschen does 


ganizing a number of sub-companies within its territory. | whose work on this subject, published some twenty years 


However, the success of the company, depends of course, | ago, was once classical.” Here the conflicting teadencics 
upon the outcome of the proceedings now pending in the | are clearly shown. 


In a short time, political economists in 
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treating upon money and allied themes will have to devote 


much of their space to the influence of electrical applica- 


tions. 
—__-—- savor > oo 


The Conductivity of a Vacuum. 





The long-existing controversy as to whether a_ perfect 
vacuum is a conductor of electricity or not was supposed to 
have been decided in favor of the negative by the re- 
searches of Messrs. Muller, de la Rue and others, but in a 
communication recently made to the Swedish Academy of 
Sciences, M. Edland questions this conclusion, and at the 
same time endeavors to show that a vacuum is a good 
conductor of electricity. According to his views, the re- 
sistance offered to the passage of electricity occurs at the 


electrodes, and this increases with the degree 
of rarefaction, and disappears entirely with the 
suppression of electrodes. It would appear, as 


the result of exact experiments, that the maximum 
intensity of a current passing through a rarefied space is 
not due to the resistance of the air increasing with the 
rarefaction, but to the fact that the electromotive force of 
the spark and this air resistance possess their maximum 
value. When therarefaction is carried to a greater degree, 
the resistance of the air column diminishes, while the 
electromotive force increases. In certain experiments 
raade without electrodes, Mr. Edland has been able to pro- 
duce luminous effects in gases rarefied to a degree suffi- 
cient to interrupt the current when electrodes are used. 
This result would of course be impossible if the rarefied 
gas were an insulator. We have no doubt that further 
details from Mr. Edland will be received with interest by 


scientists. 
i 00-0 


Telephone Fire Alarms. 


In THE ELECTRICAL WoRLD of Oct. 13 we republished 
a statement from the Boston Manufacturers’ Gazette, giv- 
ing to Mr. Richard O’Brien, of Scranton, Pa., the credit of 
first utilizing the telephone exchange as a headquarters 
for sounding a fire alarm when notified by a person con- 
nected with it. This statement was followed up by aletter 
to us from Mr. G. W. Foster, Galveston, Texas, claiming 
priority for the system given to Houston, Tex., on April 
30, 1883, by the Southwestern Telephone Company. 
Then in our issue of the 17th inst. came a claim of priority 
from Saratoga, N. Y., a correspondent there saying that 
H. T. Downs introduced the system at Dover, N. H., in 1882, 
but this was eclipsed by the claim of Mr. E. M. Wilson, from 
Worcester, Mass., that gentleman stating that the same 
arrangement has been in use there since June or July, 
1879. This week we publish a letter from Mr. Geo. B. 
Eagle, of Davenport, La., claiming that a complete system 
of the kind was inaugurated in the city of Burlington, Ia., 
in 1878. That takes us back a good way, and it now re- 
mains for some one else to ‘‘ beat the record.”” We also 
publish an interesting letter on the subject from Meadville, 
Pa., and another from Havana, Cuba, that names January, 
1877, but about which there might be greater clearness 
of detail of historical statement. 


TH E SIEMENS FaMILY.—In another column we have per | 


formed the sad duty of recording the death of Sir Charles 
William Siemens, and giving an account of his illustrious 
career. He was a member of a family that has made a 
deep impress on the scientific invention and research of 
the times. The father, Ferdinand Siemens, had eight sons, 
of whom at least five have risentodistinction. These five 
are Werner, the eldest, who was born in 1816, and is known 
as the ‘* Berlin Siemens”, Charles William, the subject of 
our obituary notice; Frederick, known as the ‘‘ Dresden 
Siemens”; Carl, bead of the St. Petersburg branch of the 
famous Siemens firm, and Hans, a man of great fecun- 
dity of invention. A few brief notes on this talented 
brotherhood appeared in THE ELECTRICAL WORLD of the 
10th inst. We have now endeavored, in spite of the short- 


nese of available time, to collect the facts belonging to the | - 


career of Sir Charles, and topresent them in this issue. 
We also give of the great scientist a portrait which, we 
believe, does him justice. 





THOSE BoGus CABLE DISPATCHES.—In our editorial 
notice of last week, we said that although the Central 
‘News Association had not, so far, succeeded in its action 
against the Sportsman for libel, it was probable that the 
case would be revived in some way. It was not likely 
that the Association could allow itself to be attacked so 
seriously in so vulnerable a point. But the offending paper 
has again provoked the fight itself. A dispatch from Lon- 
don of the 20th says that at the Central Criminal Court, 
the Central News applied to have certain alleged libels 
which have appeared in the London Sportsman since the 
dismissal of the summons for libel last week added to the 
indictment. The Recorder ordered the matter postponed 
until counsel for the Sportsman could be heard. A fur- 
ther dispatch of the 2ist says that the Grand Jury in the 
case of the Central News have found a true bill for libel 
against Judy, but have ignored the bill against the Sports- 
marx. The Central News renewed its application to the 
Central Criminal Court on the 21st to have alleged libels 
which have appeared in the Sportsman since the dismissal 
of the summons for libel added to the indictment. Mr. 
Williams, counsel for the Sportsman, opposed the applica- 
tion as being of a frivolous nature, and the Recorder re- 
fused to grant it. 


Reis, “Parent” of the Telephone. 


| To the Editor of The Electrical World : 

| Sir: Mr. Berliner, has given me, in your issue of Octo- 
ber 6, which has just reached me, a very neat rejoinder, 
containing a number of interesting points. To ask 
space to reply to all of them in your columns would be to 
ask too extensive afavor at the hands of even the most 
gracious of editors. Therefore, lest I occupy too large a 
space in your columns, I propose to leave some of the less 
important of the issues to answer themselves, and will 
address myself to the main points now in debate. 

Mr. Berliner promises to ‘‘lay bare Reis’ methods” 
(methods—observe—not method) of transmitting undula- 
tions by the telephone; but on examining the results ema- 
nating from his weapon—shall I call it tomahawk ?—by 
which the process of.‘‘ laying bare” is accomplished, I can- 
not find that he has done very much more than dig upa 
rather obscure passage abour—no, not about a transmitter at 
all—about one of the receivers invented by Reis—the 
‘‘knitting-needle.” He comes to the conclusion, by look- 
ing at this passage in the description of a receiver that 
the transmitter was not intended to transmit al] that such 
a receiver could receive; but that it wasonly intended to 
transmit ‘tone half’ of the undulations. Well, though 
the argument is rather mixed in its logical sequences, I am 
thankful even for the admitted ‘‘one half,” and I congrat- 
ulate Mr. Berliner on the fifty per cent. of undulations 
which he credits to this particular instrument of Reis. I 
will return to the remaining ** half” presently. 

Meantime, I would ask Mr. Berliner why, in his process 
of *‘ laying bare” Reis’ methods, he confined his attention 
to one form only of the receivers of Reis? It so happens 
that Reis invented another form of receiver, most minutely 
described by Inspector Von Legat in his report on Reis’ 
instruments. Why isthe action of this receiver not to be 
considered equally important ¢ In this other instrument 
there was an electro-magnet, and opposite its poles an iron 
armature, electrically mounted,-and attached toa sound- 
ing-board. The action of the apparatus was thus an- 
nounced : 

‘*The electro-magnet will be demagnetized and magnet- 
ized correspondingly with the condensations and rarefac- 
tions of the mass of air contained in the tube (of the trans. 
mitter), and the armature belonging to the magnet will be 
set into vibrations similar to those of the membrane of the 
transmitting apparatus.” 

Do these words not ‘‘ lay bare” something quite different 
from Mr. Berliner’s suggestion that Reis intended to let the 
transmitter ‘‘ do” one half of the undulations and the re- 
ceiver the other half? Mr. Berliner says: ‘ In the modern 
system the transmitter does the whole, and the receiver 
merely follows faithfully;’ but, surely, ‘‘ following faith- 
fully” can only mean that the armature of the receiver is 
set into vibrations similar to those of the tympanum in the 
transmitter, and that is precisely how Reis described the 
action of his receiver, as just quoted. It is perfectly clear 
that, in this form of instrument at any rate, the receiver 
was to receive the whole of the vibrations—not ‘‘ one-half” 
—and therefore it follows that the transmitter was to 
transmit the whole of them. 

But I come back to the ** other half,” which Mr. Berliner 
hesitated to credit to Reis when he used the * knitting- 
needle” receiver. Mr. Berliner bases his view upon a pas- 
sage which he cites from Reis himself. I will quote the 
same identical passage, word for word, in order that I 
may explain the points he has missed. Reis in this pas- 
sage is endeavoring to explain how the varying interrup- 
tions of the current can make such a needle vibrate; and 
he takes a simple case in illustration: 

** But at every closing of the circuit the atoms of the 
iron needle lying in the distant spiral are pushed asunder 
from one another. At the interruption of the current the 
atoms attempt to regain their position of equilibrium. 
But if these actions follow one another more 
rapidly than the oscillations of the iron core, then the 
atoms cannot travel their entire paths, the paths traveled 
over become shorter and shorter the more rapidly the in- 
terruptions occur, and in proportion to their frequency.” 





Those are the words Mr. Berliner quotes. Let us 
see what there is in them. First, Reis recog- 
nized that the iron or steel of the 
needle was made up of atoms. and that 


since the material possessed elasticity its atoms could be 
made to oscillate backward and forward. He also recog- 
nized that the iron needle had a tone of its own, in emit- 
ting which the oscillating atoms would have to oscillate 
with a certain frequency of motion ; but that it was also 
possible for them to oscillate in longer or shorter paths, 
and in paths of longer or shorter duration, provided cer- 
tain actions which were brought to bear upon them oc- 
curred more or less frequently than their own natural 
frequency of oscillation. He further remarks that if these 
impressed actions occur more rapidly or frequently the 
atoms will not swing over such long distances ; they will 
execute short, quick vibrations instead of long, slow ones, 
in which case they will not travel their * entire paths.” I 
cannot find in the passage from Reis one single word about 
‘**back-strokes”’ of the molecules, which Mr, Berliner seems 
to have found in this passage of Reis’ memoir. It dis- 
tresses me to say that I can’t find anything of the sort 
even hinted at. I don’t find anything about molecules 





striking, eitherJagainst themselves or against anything 


‘else ; much less that they have any ‘‘ back” strokes. 
'They swing through longer or shorter paths, and switig 
quicker or slower according to circumstances; 

I willask Mr, Berliner kindly to allow me one nionient’s 
grace to ‘‘lay bare” the action of the Bell receiver of the 
common kind, The vibrating or undulating current comes 
along the line from the transmitter into the ‘distant 
spiral” coil upon the pole-piece of the receiver; that pole- 
piece in consequence acts, with corresponding fluctuations 
in its attractio1, upon the atoms of the iron tympanum. 
That tympanum has, likeall tympanums (and like the iron 
needle too), a natural note of its own—a booming note, if 
the tympanum be thin in proportion to its diameter. The 
iron is elastic; its atoms can oscillate, and can travel 
along paths of their own. But if the fluctuations of 
the current impress upon those atoms magnetic 
impulses with a different frequency, if the fluctuations of 
the current came more rapidly, one after the other, than 
the natural swing of the iron atoms, then those atoms 
comprising the disk oscillate with a corresponding fre- 
quency of note, and travel in paths of longer or shorter 
length and of longer or shorter duration. If these fluctua- 
tions in the transmitted current ‘‘ follow one another more 
bevzemns than the oscillations due to the elasticity of the 

iron” of the diaphragm—that is to say, if the transmitted 
sound is one of shriller pitch than the natural note of the 
elastic iron tympanum, ‘‘then the atoms cannot travel 
their entire paths;” the paths traveled over become shorter 
and shorter the more rapidly the fluctuations occur, and in 
proportion to their frequency. 

Why, when we “lay bare” the action on the iron 
atoms of the diaphragm of the Bell receiver, it turns out 
that, so far as any question of oscillation of atoms 
is concerned, the effect of frequency in the fluctua- 
tions of the Current is absolutely identical with the 
effect of frequency in the fluctuations in the case 
of the iron atoms of the Reis’ needle! Given a fluc- 
tuating current, it will produce a corresponding fluctuat- 
ing magnetic attraction on a neighboring atom of iron, 
no matter whether that atom of iron be part of an elastic 
‘iron needle or part of an elastic iron disc, Both can 
| vibrate, both will vibrate, and the duration of the oscilla- 
tions will be shorter in proportion to the frequency. 

I say then, most emphatically, that Reis, in describing 
the action of the current on the oscillations of the atoms 
of iron had penetrated to the very heart of the matter ; 
and the passage quoted by Mr. Berliner is the most con- 
vincing proof of it. I assure Mr. Berliner that he need 
not any longer hesitate to credit Reis with the ‘ other 
half” of the undulations. He has admitted that Reis 
intended to transmit fifty per cent. of the vibrations by 
an undulatory current. If Reis invented an instrument 
to work by undulatory currents for fifty per cent. of the 
vibrations—as Mr. Berliner admits—then, I think, he must 
be regarded as the inventor of undulatory current trans- 
mission, even if the other fifty per cent, be otherwise 
transmitted. 

Having disposed of this point, I turn to another. Mr. 
Berliner quotes from Reis’ prospectus—a document which 
specially gives instructions how to indicate to the person 
at the transmitting end when he is to ‘‘ speak ’—the fol- 
lowing scrap : 

‘The circuit will be once opened, and again be closed 
for each full vibration,” and upon the strength of this 
‘decisive language” he seems to think it proved that I am 
wrong in maintaining that Reis meant his ‘‘ interrupter” 
to work by varying contact. According to Mr. Berliner, 
Reis did not intend his interrupter to interrupt the current 
in proportion to the vibrations ; but to act in a manner 
that did not correspond to the vibrations at all. Accord- 
ing to Mr. Berliner, a gradual vibration was not to inter- 
rupt the current gradually, a partial vibration was not to 
interrupt the current partially. And this is the sentence 
he quotes as a proof of his view! Well, what does the 
sentence say? It does not refer to the complicated vibra- 
tions of speech, to the regular undulations of the vowels, 
or to the abrupt agitations of the consonants. It does not 
even refer to the transmission of gentle musical chords. 
It isa much simpler case—the simplest conceivable, Reis, 
wishing to bring the very simplest case to the conception 
of an incredulous folk who would not believe that even a 
simple musical sound could be electrically transmitted, 
| takes them to the instance of a single to-and-fro oscilla- 
‘tion. He tells them what will happen in the 
‘ease of a ‘full vibration.” That is all, He 
| says the circuit will be once opened and again closed for 
every full vibration. He had previously said—or he had 
| got Inspector von Legat to say it for him—that the con- 
| tact-piece of his transmitter must ‘‘ follow” the move- 
‘ments of the tympanum of the transmitter with the great- 
est precision, or else the sound would be blurred in 
transmission. And he knew, and gave diagrams of curves 
to show that he knew, how complex were the 
vibrations of various sounds which his transmitter 
was to transmit. He drew diagrams of undulatory 
curves not consisting of ‘‘ full” vibrations but of vibrations 
of other kinds—gentle gradations of pressure being indi- 
cated by gentle slopes in the curves. All these his con- 
tacts were to *‘ follow” precisely. He told the world what 
was to happen at each “full” vibration; he did not add 
in any explicit manner what was to happen at any half 
vibration or partial vibration. He left it to the common 
sense of mankind to see that if a “full” vibration 
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opened and closed the circuit, a half vibration 
must half open and half close the circuit. It is 
absolutely certain that in the lever form of instruments he 
meant the amount of opening and closing—the degree of in- 
terruption—to be proportional to the motion of the tympa- 
num of his transmitter, for if it were not proportional the re- 
sult would have violated the principle he so emphatically 
laid down, that the electro-magnet of his receiver was to be 
magnetized and demagnetized in proportion to the degree 
of condensation or rarefaction of the gir in the transmit- 
ter. I cannot conceive any person of ordinary under- 
standing reading the statement of this fundamental prin- 
ciple and not seeing that this couid not possibly be so, un- 
less the opening and closing of the circuit by the inter- 
rupter of the transmitter were an opening and closing 
strictly proportional in degree to the vibrations im- 
pressed by the speaker’s voice. He intended his 
circuit to be closed in proportion to _ the 
air pressure, He intended his interrupter to interrupt in 
varying degrees corresponding to varying amplitudes of 
vibration. He never explicity said so; he never seemed 
to think that any one would or could be so devoid of 
logical capacity as to require such elaboration of language. 
To have supposed otherwise would have been to violate 
the fundamental principle of correspondence in the vibra- 
tions. Once the principle of correspondence laid down as 
Reis laid it down, common sense would show that a 
partial vibration must produce a partial interruption of 
the current, or it could not reproduce the partial vibration 
in the receiver. Allthat any modern transmitter does— 
Blake, Edison or any other—is to interrupt the current in 
proportion to the vibrations. 

Read Reis, unbiassed by later ideas, read his fundamen- 
tal principle of ** correspondence,” as I call it. Apply it 
as a fundamental principle to interpret his meaning, and 
that meaning is perfectly clear. 

The failure of Reis to obtain all the complete results he 
hoped for—and he was one of those single-hearted men 
who honestly avow the imperf. ctions of their own work— 
was not due, as Mr. Berliner thinks, to the falsity of his 
system. Mr. Berliner says it was ‘ solely” due to the 
falsity of his system! No. He failed to obtain results as 
reliable as he desired, because his instruments had mechan- 
ical imperfections which prevented them from coming up 
in their performance to the perfect * 
action which Reis’s theory laid down. 

Did Reis lay down that theory of correspondence as a 
fundamental principle, or did he not? Any one who has 
read Reis’s papers knows, 

I fear | have already trespassed too long upon the edi- 
torial fund of patience, and I dare not linger on the other 
minor points at issue. But I cannot lay down my pen 
without expressing my thanks to Mr. Berliner, firstly, for 
having so squarely raised the main issues, and secondly, 
for having given me at the end o. his letter such an ex- 
quisite little ** parable” in illustration of his view of the 
It is so apt, so delightfully apt, that I shall treasure 

Let me revive it here, 

‘A child born in the wilderness loses his parents when 
he is not capable yet to intelligibly utter his wants. When 
quite grown and in his wild condition he is picked up by a 
person of intelligence who succeeds in teaching him how 
to talk and to learn, and he subsequently becomes a highly 
useful citizen of the State. To whom is the State most in- 
debted ?” 

Let me “ lay bare” this little parable. The child born 
in the wilderness had no natural impediment. He was not 
physically incapacitated from speaking, he inherited the 
organs of speech ftom his parents, but they were dead. He 
had a tongue made right, and lips and lungs. His organs 
of speech were so constructed that when rightly operated 
they could produce those undulatory motions of the air 
which we call speech. They were indeed made for that 
purpose, He had even learned to utter a few familiar 
words in his youth before his parents died ; and when he 
sing songs the words recognizable, said those 
heard him. But, after his parents’ death, 
spoke to nobody simply because nobody spoke 
to him, His incapacity was not due to any 
imperfection in his own design or structure, or to any fal- 
sity in the system on which he was constructed. His lips 
were not so made tha! they must always be either wide 
open or tight shut. They could be half open or a quarter 
open ; they could open in any proportionate degree corre- 
sponding to the amount of muscular effort applied to open 
or close them, His ears, though clumsy, were perfect ; 
the elasticity of their membranes (or drumskins) was such 
that the atoms could execute vibrations to and fro, and 
could travel on longer or shorter paths according to the 
forces acting on them. In short, his imperfections were 
solely due to disuse, People did not know or had forgot- 
ten his existence. Now comes the ‘ person of intelli- 
gence;” IT would have preferred to say a man of insight 
and genius. He teaches the creature to talk and to learn. 
It is deeply touching. That man has deserved well of his 
country. He is a public benefactor. The parable is per- 
fect. 

Only one detail remains. Mr. Berliner asks: To whom 
is the State most indebted --the dead parents or the man of 
insight? Pardon me: that is not the question. The ques- 
tion is: Who wis the parent? Yes; the parable is perfect. 

Only it stops short too soon. Let me take up my parable 
where Mr. Berliner lays his down, This is my parable: 
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‘The State, having discerned what a great benefit had 
been conferred upon it by the person of intelligence in 
teaching the neglected child to talk, made a solemn decree 
to the effect that henceforth, for fourteen years, no man, 
woman, or cnild in-the entire State should be allowed 
to become the parent of a child except the aforesaid per- 
son of intelligence.” 

SILVANUS P, THOMPSON. 


BRISTOL, Oct. 26, 1883 


Telephone Fire Alarm Priority. 





To the Editor of The Electrical World: 

Sir: I notice in your issue of Nov. 17 some claims to 
‘* Priority of Telephonic Fire Alarms.” Worcester, Mass., 
is undoubtedly ahead ; but we must put in our claim dat- 
ing back to July, 1881, at which time every telephone con- 
nected with our exchange was numbered, commencing 
with 12, skipping 20 and 22. 30 and 33, etc., making 
numbers that could be struck on City Hall fire bell, which 
is located only about 200 feet from our central office, and is 
connected by a wirecable which easily works a lever-work 
bell-striker made for that purpose, so that when an alarm 
of fire was sent in by the telephone, the number of the tel-- 
phone sending it, or of the one known to be in nearest local- 
ity of the fire, was struck on the fire bell mnstantly, and 
repeated several times. A subscribers’ list card, with 
numbers of each fire station thereon, was posted at every 
telephone in all engine houses, and in nearly every business 
house, so there was no trouble in knowing instantly the 
immediate location of all fires. 

This system was a perfect success: but our city fathers 
have always felt too poor to equip the engine house with 
telephones, although they are just now investing in the 
Fuller system of electric light for all streets. It is put 
in on trial for a year. H. C. BEMAN. 

Dist. Supt. Telephon s 


MEADVILLE, Pa., Nov. 19, 1883. 
—_————— sre} oe —____—_—_ 


To the Editor of the Electrical World ; 

Sir: In your issue of the 3d, I notice a letter from G, 
W. Foster, Galveston, Texas, regarding who should have 
credit of the first introduction of the telephone as a prac- 
tical fire-alarm system. Our friend from the ‘ Lone Star 
State” is about five years too late in arranging the system 
in Galveston to lay claim to being the first to thus apply 
the telephone. 

In 1878 I inaugurated a complete system of fire alarm in 
the city of Burlington, Iowa, and since that time the tele- 
phone has furnished that city with a system they have 
under their own control and would not exchange for any 
other now extant. It has given complete satisfaction to 
city officials and the fire department. 

Gro, B. ENGLE, JR. 


DAVENPORT, Iowa, Nov. 13, 1883. 
++. > oop 


To the Editor of The Electrical World: 

Sir : Contesting priority claims in electric invention and 
introduction is the fashion just now. In your issue of 
the 3d of this month Mr. G. W. Foster, of Galveston. 
Texas, under date of Oct. 18, 1883, claims that if the | 
North Pennsylvania Telephone Company did not set up 
the ‘‘ telephone fire-alarm system” previous to April 30, 
1883, said Mr. Foster would modestly enter a mild protest. 

I now come to do the same, and say that if any one used 
the telephone fire-alarm system previous to January, 1877, 
I should believe claim some advance on Mr. Foster, 

I remit you by this same mail a pamphlet of the fire | 
department here, giving you full explanation. I will also | 
add that when a station communicates to central station 
an alarm of fire, it is returned in by central in one minute 
to all the stations in the city who give the alarm out to | 
police and firemen, spreading the alarm over the city in 
less than 14g minutes, Our department is a volunteer. 

Yours, very truly, Henry B. HAMEL, 

Second Chief and Superintendent of Fire Department. 

Havana, Nov. 17, 1883. 

. SRT indian ia 
The New England Weston and the Edison. 


Boston publishes a letter from Grant Brothers, of Olney- 
ville, in refutation of the following charges made by the 
Edison Company, in a circular dated last July, and recently 
brought to the attention of the Weston Company : 

** Rhode Island, * * * * * Grant Bros., Olneyviile, 
R. I., bought a Maxim plant because we would not contract 
to install our plant within a given period, which did not 
give us sufficient time to do it properly. The Maxim 
people agreed to do it and start on the day named, January 
1. The order was given to the Maxim people ; the Ist of 
February came and the mill was not wired, but we believe 
the mill has since been lighted. The manager stated that 
he knew the Edison Company had many skilled scientific 
and practical men in their employ, but he did not meet one 
in the Maxim Company. He has two machines, but they 
are not paid for, and will not be until a test is made, 
which, if the test is properly made, will prove fatal to the 
Maxim guarantee.” * * 

Grant Brothers say these statements ‘‘ are liable to give 
an impression exactly the reverse of the truth.” Their 
reason for giving the Maxim machines the preference, 
they add, ‘‘ was not because we could not get an Edison 


contrary, we have a letter from the Edison Company's 
agent dated November 8, 1882, offering, on receipt of an 
order within a week, to install the machine by January 1, 
as desired. We had, however, unkiiown to either com- 
pany, compared the operation of the Maxim and the 
Edison lights in the Boston exhibition of last year, after- 
ward in the plants operated in Rhode Island. We chose 
the Maxim solely because from observation and rej ort we 
concluded that it was the best machine in the market, as 
regarded life of lamps, quality of light, and the regulating 
capacity and general durability of the machine. 

‘*Our subsequent experience has confirmed our first 
judgment, as you will discover upon reading the report of 
our six months operation of your machines, shortly to be 
made to the R. I. Company. 

‘In regard to the alleged delay on your company’s part 
in furnishing the machines, we will statethat your dynamo 
was in our works several weeks before we were ready with 
the shafting, and the wires were promptly strung in ad- 
vance of our needs, 

‘‘The two machines were fully started April 2d and 
30th respectively. We felt sufficiently well satisfied to 
make a payment on account April 14th, and both machines 
were fully paid forin July, without any discount or rebate. 
The result of our test during about 1500 hours since April, 
instead of proving ‘fatal to the Maxim guarantee’ has 
been far in advance of the guarantee, and very satisfac- 
tory tous. In short, we regard the Weston-Maxim system 
of incandescent lighting as the best of which we have 
any knowledge.” 

The New England Westou ‘‘ respectfully suggesis” to 
those likely to be interested in the subject that they re- 
ceive with caution any statements concerning the Maxim 
ncandescent system which may be made by the opponents 
of the company. 

Upon inquiry at the Edison Company's office, 65 Fifth 
avenue, this city, a representative of THe ELECTRICAL 
WorLD was informed that the New England agent of the 
company had prepared a statement contradictory of the 
above, and that, if possible, a copy would be sent to this 
office in time for this issue. The copy has not yet come 
to hand, and we shall not, therefore, be able to publish it 
until next week. 

— +++ > e+ o> 


The Electric Light. 


In Cincinnati on the 9th inst. Professor T. C. Menden- 
hall, of the Ohio State University, delivered a lecture be- 
| for an audience of six hundred persons on ‘ ‘The Electric 
Light.” Professor Mendenhall occupies the Chair of 
Physics in the Ohio State University at Colum'us, and 
formerly held a similar position at the Lmperial University 





The New England Weston Electric Light Company of | 


at Tokio, Japan. Additional interest was lent to the 
| lecture by the fact that Dr. Mendenhall was chairman of 
| the jury that decided upon the merits of the electric light 
| test at the late Cincinnati Exposition, and whose decision 
| in favor of the Edison light was followed by a suit brought 
| by the United States Company for $50,000 damages, In 
| the numerous illustrations of the lecture, which were pro- 
jected upon a large square of canvas, the lecturer was 
| ably assisted by Mr. A. L. Rohrer, also of the Ohio State 
U niversity. 
| In introducing his subject Professor Mendenhall referred 
| to the incident that some Coreans recently had visited this 
country and paid a visit to the works of the Western Union 
| Telegraph Company in New York. One of thise had 
| taken his note-book and marked down his impressions of 
the machinery. In sheer astonishment he had asked the 
| question: ‘“What is electricity?” and when the answer 
| was given he expressed himself to be as ignorant of the 
subject as before. And so while the nature of electricity 
| was known to some extent, it was principally recognized 
| by its effects. He could define it as ‘‘a vehicle by which 
energy is transmitted.” 

In continuing his lecture he first developed the subject 
|of the fields of force,and projected several magnets on 
_ the screen. He next produced the electric current by cut- 
‘ting the lines of force. The next illustration was cutting 
| the lines of force by means of copper wire coils, He gave 
the different sizes of the carbons used for the Maxim 
incandescent lamp and the Edison lamp. The three sizes 
given for the former were: cardboard, width .0<8, in 
thickness .007; carbonized, width .0212, in thickness .0047; 
heated, width .0214, in thickness .0051. The sizes for the 
Edison lamp were as follows: bamboo, width .013, in 
thickness .008; Edison, width .009, in thickness .004, 
Both lamps and different carbons were delicately illustiated 
on the canvas, 

The third series of his experiments was illustrative of 
the electrical currents produced by a thermo-pile. He 
also gave the relative cost of producing light by means of 
electricity and gas. He confessed he knew nothing what- 
ever of the cost of gas as manufactured. This was a pro- 
found secret with the manufacturers. But the cost of 
gas, as he had calculated, was about ten cents per hour, 
and the cost of electricity was only aquarter ofa cent 
during the same time. And if tothe cost of electricity 
one hundred per cent. were added on the investment, 
another hundred per cent‘for other things,and as much more 
electricity would still be cheaper than gas. Hence he pre- 
dicted tlfat electricity would supersede gas, and not only 
for general purposes, but for household use. Electric light 








machine at the required date, January 1, 1883. On the 


would be the illuminator of the future. 
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(Continued from page 204.) 

j pvolved in an exchange system of 500 lines operated at’ 
ten tables of 50 each, we see that the ‘‘fault” is more than 
pardonable. 

The connections between different tables and between dif- 
ferent exchanges are the great bugbear of the telephonist. 
This switch-board is, therefore, a valuable improvement, 
in that it reduces the number of tables, by condensing 
or rather concentrating the work—and the operators, aside 
from the great advantages and the convenience which 
follow from the smaller space required. With this table 
four operators can easily take care of the 500 subscribers in 
their charge. But take an exchange of the same number 
of lines, with ten tables and ten operators, and the chances 
are that, with her own fifty to look after and the calls 
from nine other tables besides, each operator will have all 
she wants, and, of course, the more the tables are multi- 
plied as the exchange increases in size, the greater the 
‘‘rush” now and then, until finally it becomes necessary 
to diminish the number of lines to each table, as has been 
done in some exchanges. The four operators grouped to- 
gether, on the other hand, have no trunk lines to look out 
for, and if one of them gets ‘‘ rushed ” the others are there 
ready to help. 

The method of making connections between lines sit- 
uated on two diiferent tables or intwo different exchanges 
with this switch-board is also very interesting on account 
of its simplicity. In this case three of the operators aitend 
to the calls of subscribers on their own switch-board, and 
the fourth answers calls coming on the trunk ‘‘ call w:re” 
from other switch-boards. At each of the four corners o! 
the switch table is seen a projection carrying the 
switch buttons, by means of which each operator 
can loop her telephone apparatus into a call wire. These 
buttons are numbered or lettered to correspon¢e with the 
tables. In the figure there are ten shown. Thisis enough 
for eleven tables, sinee this table itself does not need any 
switch corresponding to ifs own number. An operator 
wishing to connect with table B (or 2) presses button B. 
and the switch, which is identical with that shown in the 
diagram, loops her telephone into «a circuit which passes 
through every one of the eleven tables but which is grounded 
at table B after passing through the telepbone of the call- 
wire operator, who keeps listening constantly for calls. It 
the button marked C' were depressed then the telepbon¢ 
would be iooped into a circuit, also passing through al 
the C' switches at every table, but abutting at table C, 
passing through the telephone of the call-wire operator ai 
this tabie. Thus with every button. It is plain therefor 
that an operator at any table can talk to the call-wire 
operator at any other table. The call-wire operat 
only receives calls, and makes connections accordingly. 
He does rot send orders to other tables, for the reason 
that he does not answer the calls at his own table. Thx 
connections between tables may be made by conneciing 
the trunk lines between certain tables to corresponding 
strips, or else by connecting them to corresponding tubes 
as if they were regular lines. This is a very convenient 
way. Suppose now that subscriber 45 on table A wisivs 
to communicate with subscriber 1415 on table C. One o! 
the three operators at table A having ascertained this wart in 
the manner explained above, she places plug 45 into one oi 
any pair of connecting strips that is not occupied. She 
then takes up,the plug from the trunk line to C and inserts it 
into the other strip of the pair. She then presses button ( xt 
the corner and informs the call wire operator at C that 1415 
is to be connected on this trunk line. The latter picks up 
plug 1415 and the tiunkline plug, and connects on a pan 
of strips. By this method a clearing out annunciator is 
included at both tables, and the signal to disconnect is re- 
ceived at both places simultaneously. This is certainly a 
very simple, prompt and satisfactory method, and one 
which, it seems to us, offers less disadvantages than any 
of those adopted with other switch-boards. 

This switch-board possesses evident merits that will 
suggest themselves to all practical telephonists 
without further prompting, and we believe that the two 
which have been recently sent to Philadelphia will speak 
for themselves as the heralds of their own advantages, 
after a brief practical career. 

In conclusion, we have to acknowledge courtesies from 
Mr. Wm. A. Childs, manager, and Mr. Frank Shaw 
engineer, of the Law Telegraph Company, in furnishing 
us the necessary information for this article. 


The Wheatstone System, 





The meeting of the New York Electrical Society on Fri- 
day evening, November |6th, was well attended, and 
included a goodly number of persons prominent in various 
branches of the science of electricity. Among them were 
Prof. P. H. Van der Weyde, of the Cooper Institute, and 
Dr. N. 8. Keith. 

After the transaction of routine business, the lecturer of 
the evening, Mr. 8. P. Frier, Manager of the Wheatstone 
department of the Western Union operating room, was 
introduced, and read a very interesting paper on the 
‘* Wheatstone System of Automatic Telegraphy.” 

Mr. Frier began his subject with a brief sketch of all the 
automatic systems which have been and are now in use 
by the various telegraph corporations. Bain’s system, 
which was invented in the year 1846, was the foundation 
of successive systems—good, bad and indifferent. This 








system was experimentally tried in this country in 1848-49, 
but was abandoned for various reasons. An Austrian, Dr. 
Gintl, followed Bain with a system somewhat similar. In 
1853 Siemens and Halske, of Berlin, bought an automatic 
process and equipped lines in Russia with it. It was sub- 
sequently superseded by the Morse system. The difficulties 
encountered in this system led to the introduction of the 
Siemens polarized relay. This firm and others made in- 
numerable experiments in automatic telegraphy, but not 
until the advent of the Wheatstone system was anything 
of a reliable nature produced. ‘‘It was during a visit to 
Paris,” said the speaker, ‘‘that in watching the performance 
of a Jacquard loom (in which the threads are controlled by 
perforated cards), it occurred to Sir Charles Wheatstone 
that if the mechanism of a loom could be so regulated, 
why not electricity? This idea,” continued the speaker, 
‘* was immediately worked out, and in 1858 he took out his 
first patent for what is now so well known as the 
‘Wheatstone system.’” Its working parts consist 
of a perforator, in which the paper is prepared for the 
transmitter ; the transmitter, which uses the perforated 
paper for the purpose of transmitting the currents of elec- 
tricity, and the receiver for recording upon paper the 
results of such electrical transmissions. 

The speaker then described in detail each instrument, 
using diagrams to illustrate special parts of the mechanism 
not well understood by a mere verbal description. 

The development of the Wheatstone system in Great 
Britain and Ireland during the past five or seven years has 
been the most rapid of any system, and now all the circuits 
are worked at an average speed of 200 words per minute. 
It is growing in favor on the Continent. The Minister of 
Postal Telegraphy in France has established at the central 
office a special course of lectures on Wheatstone’s autom- 
atic apparatus, to which competent operators are admitted. 

‘* One of the great uses to which this system is particu- 
larly valuable,” said Mr. Frier, *‘ is that of working extremely 
long wires. Experiments are at present carried on in 
working the system duplex on a wire 1,000 miles long, 
through one repeater, and the speed attained is an average 
of nearly 150 words per minute—an equivalent to 600 mes- 
sages per hour, 30 words per message. It ic just a question 
of time when it will be working quadruplex. Like all 
other systems that have for their object the disposal of 
many messages over one wire, the Wheatstone requires 
skillful handling and the repeaters have to be under the 
control of experienced electricians to obtain their full 
working capacity. A skilled mechanician is also an im- 
portant requirement in this system. The Western Union 
have in their employ one of the best they could get from 
England. Another great advantage of the system is that 
the paper for receiving does not require any preparation 
after leaving the hands of the manufacturer.” 

In conclusion, Mr. Frier stated that every town in Eng- 
land which has a morning newspaper hasa Wheatstone 
circuit. London is the fountain head of the service, andan 
average of one million words per night are handled there. 
One punched slip will feed as many transmitters as neces- 
sary. Three slips are often punched at once by the pef- 
forator, thus supplying matter for three separate wires. 


There is no_ political, congressional, or other 
public meeting that has not a_ trained staff 
of Wheatstone operators. Every race meeting 
has its Wheatstone staff, without which at such 


places as Epsom, Lincoln, Newmarket, etc., the business 
could be handled—at the former on Derby day 
5.000 or more dispatches are handled within an hour or so 
of the result of the race. 

A complete set of the apparatus, which had been placed 
on the platform for the occasion, was then put in actual 
working order and examined with evident satisfaction and 
pleasure by the members. The scene was a lively one for 
a time, resembling a junior telegraph office. The beautiful 
workmanship displayed in the finish of the instruments 
elicited general expressions of admiration. 

The next meeting of the society will be held on Friday 
evening, Dec. 7, at which Mr. P. B. Delany, of Philadel- 
phia, will deliver a lecture on ‘‘Synchronous Multiplex 
Telegraphy.” This is the system recently invented by that 
gentleman, and given much publicity through the daily 
press. 


not 
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Mr. Edison and Storage Batteries, 





The publication last week of Mr. Edison’s contradiction of 
the London dispatch announcing that the Edison Electric 
Light Company had purchased the right to the Faure- 
Sellon-Volckmar accumulator for Germany, led Mr, J. I. 
Courtenay to telegraph to: London for information, The 
Faure-Sellon-Volckmar accumulator is owned by the 
Electrical Power Storage Company, of London, and Mr. 
Courtenay represents their interests in this country. He 
knew that his company had been negotiating with the 
Edison Company in Germany, but did not know that 
arrangements had been completed. He received a dis- 
patch asserting that the rights had been sold to the Edison 
Company. He supposed that Mr. Edison did not keep 
close track of the companies doing business under his 
name throughout the world, though in due time he would 
undoubtedly hear of this arrangement through the mails. 
Mr. Courtenay said that electricians fully as well-informed 





on 


The Messrs. Siemens are interested in the German com- 
pany. Sir. C. W. Siemens admitted that secondary bat- 
teries had come into practical use, and the improvements 
in their manufacture made them available for a great 
length of time. 


Pew 





The Armington & Sims Engine. 





In our last issue we were unable to find space at the end 
of the article on steam engines for dynamos, taking the 
Armington-Sims as our first type, to mention the facts that 
go to show the popularity of the engine in question with 
electric lighting companies. Last September we made a 
brief note on the subject, however, in No. 4 of the present 
volume. Since then we have learned that up to the end of 
September the company had built no fewer than 135 en- 
gines for Mr. Edison, and as many as 22 for Mr. E. H. Goff, 
president of the American Electric & Illuminating Co. 
Their product last year was 108 engines; now they are 
turning out 16 every month. Not only the Edison Com- 
pany, but the Brush and Weston, are among their patrons. 
We learn, too, that the compound condensing electric light 
engines built by Mather & Platt, Manchester, England, on 
board the steamer ‘‘ Oregon,” have the Armington-Sims 
automatic cut-off and balanced valve. 





THE TELEGRAPH. 


THE SOUTHERN TELEGRAPH Cc,—A dispatch from Au- 
gusta, Ga., of Nov. 20, says that the Southern Telegraph 
Company’s line has been completed to that city, and is 
working with Richmond, Baltimore and intermediate 
places. 





AMERICAN RAPID MORTGAGE FOR $3,000,000.—The Amer- 
ican Rapid Telegraph Company, organized in the States of 
New York, Massachusetts, New Jersey, Pennsylvania, 
Maryland and Ohio, has placed on record at Warren, 0., 
a mortgage to the Boston Safe Deposit and Trust Company. 
The mortgage is to secure bonds to the amount of $3,000, - 
000, issued for the purpose of extending the company’s 
line so as to cover the central Western States. The bonds 
are for $1,000 each, bearing 6 per cent. interest, payable 
semi-annually, and they mature in 1893. 

THE BANKERS AND MERCHANTS’ Co. IN OHIO.—A despatch 
of the 16th from Cleveland, O., states that articles of incor. 
poration of ‘* The Bankers & Merchants’ Telegraph Com- 
pany” have been filed with the Secretary of State. The 
capital stock is $20,000 in shares of $100 each, with John 
B. Yale and Jeremy Crosse, of New York, and Herry H. 
Brown, Charles A. Brayton, and Julius L. Yale, of Cileve- 
land, as incorporators. The articles state that they will 
construct and operate telegraph lines from the city of 
Cleveland, which place shall be the central terminus of 
said lines, as follows: One line to the city of Columbus 
and thence to the city of Cincinnati; other lines to the city 
of Toledo, village of Conneaut, city of Youngstown, town 
of Bridgeport, and the town of Winchester, passing through 
the Northern counties. 


TELEGRAPHIC CONSOLIDATION.—The regular annual 
meeting of the American Rapid Telegraph Company was 
held on the 20th at the company’s New York office. 
Messre. Jordan L. Mott, J. W. Converse and Frederick H. 
May, were elected directors without opposition, 39,500 
shares of capital stock being voted out of 40,000. Messrs, 
Converse and May are directors at present. Mr. Mott goes 
into the board in conformance with the plan by which the 
American Rapid is to be controlled hereafter by the 
Bankers and Merchants’ Telegraph Company, which has 
also absorbed in the same way the Southern Telegraph 
Company. The three systems are to he worked as one, in 
opposition to Western Union. 

Mr. J. W. Converse, was on the same day re-elected 
president of the American Rapid,and Mr. J, C Case, presi- 
dent of the Bankers and Merchants’, was made treasurer. 

THE PosTtaL TELEGRAPH COMPANY REORGANIZED.—A 
meeting of the stockholders of the Postal Telegraph Com- 
pany has been called for Saturday, Dec. 1, ** to consent by 
a formal vote to the sale of their property, rights and 
interests” to the Postal Telegraph and Cable Company. 
George R. Williamson gives public notice that already 
more than three-fourths of the stockholders of the Postal 
Telegraph Company have consented in writing to the sale, 
in accordance with the terins of an agreement dated Nov. 
8, 1883. The Postal Telegraph and Cable Company was 
incorporated, about the middle of last month, by Henry C. 
Gardner, Luther R. Marsh, Andrew W. Kent, Dumont 
Clarke and T. H. Duprey. The amount of its cap.tal stock 
was placed at $1,500, with the privilege of increasing it. 
At the time the articles of incorporation were filed Mr. 
Gardner said: ‘‘Our charter has been made as ccmpre- 
hensive as possible, and we hope to combine under it 
nearly all, if not all, of the telegraph companies outside of 
the Western Union.” The Postal Telegraph Company has 
already conveyed to the Postal Telegraph and Cable Com- 
pany, by an instrument recorded in the Register’s orfice 
Nov., 20 all its telegraph lines, extending from this city to 
Chicago, its franchises, etc. The document recites that, 
in consideration of $10,498,500 in full-paid shares of the 
capital stock of the Posta' Telegraph and Cable Company, 
of the par value of $100 e: ch, the Postal Telegraph Com- 


as Mr. Edison believed the storage battery to be a success, ' pany has executed this conveyance, 
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THE ‘TELEPHONE, 


THE ATLANTA TELEPHONE CoMPANY.—This company, 
under the management of Mr. H. H. Jackson, has 809 regu- 
lar subscribers. 





From Bangor (ME.) TO CoRINTH.—A telephone line be- 
tween Bangor and the town of Corinth is talked about. 
Such a line would be a great convenience. 


GREENFIELD, MAss.—A new list of subscribers has been 
published by the Greenfield Telephone Exchange, which 
includes now about seventy-five subscribers, besides about 
the same number connected with the North River line. 


ANOTHER USE FOR THE TELEPHONE.—Telephonic com- 
munication has been established between Alpnach and the 
hotel on Mount Pilatus, Switzerland, so that tourists may 
ascertain the state of the weather on the heights before 
making an ascent. 


PITTSBURGH, Pa.—The Central District Telephone Com- 


pany has just completed a line to East Liverpool, Ohio, | 


fifty miles distant, which works excellently, and Manager 
Metzgar is now looking wistfully toward Wheeling, 
seventy miles away. 


THE Rocky Mountain CoMPANY.—This company, of 
Ogden, Utah, have declared their fifth monthly dividend 
for November of 50 cents per share, payable immediately. 
They have added to their surplus and expect to pay a quar- 
terly dividend at the rate of 10 per cent. from Jan. 1, 
1884, 


VILLAGES IN MaINnE Unitep.—The National Bell Tele- 
phone Company will unite the three villages of Paris Hill, 
South Paris and Norway in one telephone exchange, and 
give connection with Mechanic Falls, Lewiston and Port- 
land, if there are thirty subscribers in the three places 
combined who wish to rent instruments. 


‘* From CHINA TO PeRU.”—There are now 161 cities in | 


30,066 subscribers. 


| throughout with electric light. 
| paper office in the section to adopt this system of illumina- 


THE ELECTRIC LIGHT. 


INCORPORATED.—The Cotton Electric Lighting Company, 
Canton, Ohio; capital stock $80,000. 

FIRES IN PAPER MILLS.—It is said that the use of the 
incandescent light in the rag room has greatly reduced the 
danger of fires in paper mills. 

BRANCHING OUT,—The Pennsylvania Electric Light 
Company of Harrisburg, Pa., propose to furnish steam 
for the heating of residences in that city. 

More ‘‘ FirE Risks.”—An electric-light wire set fire to 
| the framework of a window of the drug store of Liliy, 
| Rogers & Co., Baltimore, last week, and caused an alarm 

to be sent out by the fire department. 

ALABAMA ABREAST.—The Mobile Register is receiving 
'the plant for lighting its newly remodeled building 
This is the first news- 








tion. 


EVERY Man His Own ILLOUMINATOR.—The London 


| Telegraph thinks the time is not far distant when every 


wayfarer will carry his own ray of electricity about him, 
inclosed within the compass of a machine not larger than 
the watch now ticking in his pocket. 

A PorTABLE ELECTRIC LIGHT TOWER.—One of the 
most recent inventions in the matter of electric lighting is 
a ‘travelling electric light machine and light tower.” It 
can easily be drawn anywhere by a single horse, and the 
tower can be raised as high as eight metres. 

SuGAR WORKS IN QUEENSLAND.—The Colonial Sugar Co., 
Homebush, near Mackay, in the Colony of Queensland, 
Australia, have a mill with a capacity of 5,000 tons per 
season of 20 weeks. In it is a dynamo machine, so that 
the operations may be carried on at night by means of the 





Europe where telephones are in use, having a total of | 
n sis are 7 wi | sCri- | 
In Asia there are 7 with 420 subscri | don, last week, 


electric light. 

ELECTRIC CARRIAGE-LAMPS.—The application of elec- 
tricity to supplying light for private, as well as public, 
conveyances bids fair to come into extensive use. In Lon- 
several of the carriages which took guests 


.j cs sith 240: i ‘ 7.105 | 
bers; in Africa, 4 with 20; in America, 126 with 47,105 | to the Guild-Hall banquet carried electric lights in place 


The average | 


subscribers, and in Australia 4 with 897. 
subscribers in America for every town are 378, against 187 
in European cities. 


THE TELE PHONE IN MEXIcO.—It is said that the Mexican | 


of the ordinary lamps. 

THE BALL ELECTRIC MANUFACTURING COMPANY, of Read- 
ing, Pa., have applied fora charter. The company will 
manufacture the electric inventions of Messrs. Charles E. 


government is interesting itself in the telephone and build- | and R, E. Ball, of New York, and W. H. Spany, of Read- 


ing lines for the Mexican Telephone Company without | 
costs to the latter and at the same time paying a royalty | 
| 


for the instruments used. The earnings are now largely 
in excess of operating expenses, but the surplus for the 
preseni goes into construction. The company is out of debt | 


and has a working surplus in the treasury. 


TELEPHONE PATRONS THREATENING TO STRIKE.—At | 


ing, which consist of dynamo-electric machines, arc and 
incandescent electric lights and electric motors. ; 

PHOTOGRAPHING THE LARYNX.—Ingenious applications 
of the electric light to the exploration of the internal 
human anatomy continue to be made, among the most 
recent being some experiments in photographing the 
larynx and soft palate at the instant of singing. A power- 


Logansport, Ind.. last week, a petition was circulated by | ful electric light was thrown into the throat, the subject 


the Retail Grocers’ Association, to which the signatures of 


three-fifths of the telephone subscribers were secured, | 
asking for a reduction in telephone rentals to $2 per 
month. There are some two hundred and sixty patrons of | 
the telephone in the city. The cost to business houses is | 
$12 per quarter, and to private residences $9 per quarter. | 
The petitioners threaten to discontinue the use of the in-| 
struments after the first of January, if their appeal is not | 
successful, 

REVEALING THE SECRETS OF THE EXCHANGE.—The Mil- | 
waukee Sentinel kindly informs the man who goes mad | 
when he does not get a prompt response from the tele- | 
phone exchange that bis fury is all in vain, and that it | 
is useless for him to spin the crank until his arm aches, in 
the belief that he is filling the soul of the telephone monop- | 
oly with terror. The Sentinel explains: *‘‘ With one turn 
of the crank a little shutter at the central office is made to 
drop; the turning of the crank does not ring any bell at 
the central office, and does not make the least noise, The 
merest touch drops the shutter, so that all subsequent 
ringing does no sort of good.” 


| 





THE ErR1zk TELEPHONE Co.—The first quarterly report of | 
the Erie Telegraph and Telephone Company, to October 1, | 
has just been made to the president and directors by | 
Messrs. Francis Jewett, Arthur G. Pollard and Horace B, | 
Shattuck, the auditing committee, who find that the com- 
pany earned from July 1 to October 1, 17, per cent., or at | 
the rate of 71g per cent. per annum upon $4,800,000 of cap- 
ital stock outstanding. The report is as follows: Whole 
number of subscribers, as shown by the official returns of | 
division superintendents, October 1, 1883, 7,221; to July 1, | 
1883, 5,991; gain for three months, 1,230. Total October | 
1, 7,221. Number of exchanges July 1, 1883, 19, added | 
during three months, Northwest division, 18; Southwest 
division, 13; Cleveland division, 0; Total added, 31. 
Total in operation October 1, 1883, 50. The following is a 
statement of the condition of the company, showing gross 
revenue and expenses to October 1, 1883: Assets— | 
Construction, $4,957,164.66 ; expense account, $57,111.01 ; 
dividends, $60,000; notes receivable, $4,400; cash, $28,- | 
712.16. Total, $5,107,387.88. Liabilities—Capital stock, | 
$4,800,000 ; gross revenue, $146,350.31; notes payable, | 
$151,624.02; due from divisions, $8,413.44. Gross revenue 


to October 1, 1883, $147,350.87. Deduct expense account, | 





$57,111.01; dividends (quarterly 144 per cent.), $60,000, 
Total, $117,111.01. 
239.36. 


Net surplus to October 1, 1883, $30,- 





then sang a note, and the actual position of the vocal 
ligaments, uvula, etc., was photographed instantaneously. 

THE LEWISTON (ME.) Company.—The Lewiston (Me.) 
Electric Lighting Company has organized, with E. F. 
Packard as president, Asa Cushman as_ vice-president, 
Frank W. Parker as treasurer, and H. N. Wagg as general 
manager. A lot of land has been selected and contracts 
awarded for building a central lighting station, to be com- 
pleted within thirty days, witha capacity of from 200 to 
300 lights. 

CINCINNATI AROUSED. —A meeting was held on the 16th 
inst. at Cincinnati, O., of gentlemen interested in the for- 
mation of an electric light company for that city. A com- 
mittee was appointed to solicit subscriptions to the stock 
of the proposed company. The stock is placed at $200,000, 
of which 20 cents on the dollar is to be paid in at once. It 
is expected that sufficient stock will be taken in a week to 
justify the formal organization of the company. 

A Cuxicago PLant.— The large dry-goods store of 
Mandel Brothers, in Chicago, is lighted by 700 Edison 
incandescent burners on the various floors, which is about 
the number placed by the Edison company in Haverly’s 
Theatre. The light is highly esteemed on account of its 
cleanliness. Few persons realize the large amount of dirt 
thrown off by gas-jets, and this makes electric lighting of 
especial advantage in an establishment where fine goods 
are exposed. 

EFFECTS ON THE EyE.—To the eye, blue or violet tints 
are more agreeable than yellow, and hence from its com- 
position, as well as from its steadiness and adaptability, 
the light of the incandescent lamp is especially adapted 
for the use of the human eye. Distinctness of vision and 
the perception of color are both increased under the elec- 
tric light, facts which might be theoretically held to in- 
volve an overstrained retina. Such a theory is not, how- 
ever, borne out by practical experience ; it is only where 
the light employed is unsteady that any ill-effects have 
been observed. 

ENGINEs FOR ELECTRIC LIGHTING.—The Cummer Engine 
Company, of Cleveland, reports the following recent 
orders for its engines, for electric lighting: The Under- 
ground Electric Light Company, Philadelphia, two engines, 
850 horse-power; Brush Electric Light Company, of Cleve- 
land, 400 horse-power engine; and engines for the Brush 
Electric Light Company, Detroit, Mich., and the Brush 
Electric Light and Power Company, of Toledo, O. The 
company has a capacity of about four standard-sized 





engines per week. and expects to increase its manufactur- 
ing facilities fully fifty per cent by spring. 

NEW ZEALAND EXPERIENCE.—The West Coast Times 
published at a Hokitika office, is now lighted with electric 
light. When the first lamp was lighted it was considered 
by those present an entire success; but when six lamps 
were turned on, the lamps became less steady, and the re- 
volutions of the small engine, which acted as a motive 
power, decreased considerably, and the light was not 
steady enough for the printers to read copy by comfortably, 
as, after every explosion of the gas engine, aslight flickerin 
the light took place. It is intended to get alarger gas en- 
gine, or probably to substitute steam. 


THE FULLER LIGHT IN Boston.—The managers of the 
Manufacturers and Mechanics’ Institute, Boston, in whose 
building the American Exposition was recently held, were 
so pleased with the brilliancy and steadiness of the Fuller 
lights, and the operations of the apparatus used during the 
exhibition, that they have now arranged with the Fuller 
Electrical Co, for the permanent lighting of the building 
by this system. The company are now setting up the plant 
required for this purpose. A space of over 60,000 sqnare 
feet is to be used as a skating rink, and the Music Hall for 
dancing. The Fuller light is considered to be a very strong 
additional attraction. 

** AURORA’S Rosy LicutT.”—Aurora, Illinois, has just 
started an incandescent plant of Swan lamps run from a 
Brush storage battery, and charged on a circuit of six 
miles of No. 6 wire, geiting ten Swan lamps from the 
batteries for each horse-power exerted at the machine. 
Large storage plants are now being placed in position in 
Rock Island, Ill., and La Crosse, Wis., and the Chicago 
Times, after trying gas at one dollar a thousand for the 
month of November, will compare it with the Brush-Swan 
system which will be soon ready to run there. The Pull- 
man Palace Car Company is also putting ina large Brush 
plant, driven by one of M. C. Bullock’s straight line 
engines. 

THE ALLEGED ‘‘ WAR” AT PROVIDENCE, R. 1.—With 
respect to the statement made in various papers that an 
electric light war is in progress at Providence, R. I., the 
Boston Commercial Bulletin says: This statement does 
not bear an examination creditably. The American 
Electric & Dluminating Company, as we learn, have not 
“just put in a 200 light plant.” They have dynamo 
capacity for running something like 120 lamps in their 
station at Providence, but have never, as far as we can learn, 
had a light burning outside of their station. They have 
not a foot of wire outside their station for the reason that 
the Providence city government refused the company 
permission to run their wires in the streets, some weeks 
ago. They have now petitioned again to be allowed to do 
business in the city of Providence. The only war in pro- 
gress would appear to be between the American Electric 
and Illuminating Co. and the Providence city government. 


POETRY OF THE ELECTRIC LIGHT.—A lady, writing toa 
Western journal of the recent exposition at Louisville, 
gives the following glowing description of the scene at 
night: ‘‘ If you approach it by night long strings of elec- 
tric lights span the streets, like luminous bells ; it seems 
their twinkle must tinkle into joyous chimes, so fairylike 
and restless and gay they hang. Besides these Edison 
lights, all through the park the Brush lights glow like 
great animated lilies in the air. As the water-lily sways 
on the stieam and is hidden sometimes by the swelling 
waves, so the current of the air seems to bend and break 
over this great bed of electric flowers. ‘They are gone,’ 
you say. ‘No, there they are, firm and brilliant as ever.’ 
But at the next gust they are almost extinguished. Where 
do they hide in those ether currents, which our eyes can- 
not penetrate, only to come up again with the graceful 
rhythms of the lily-bell ? ” 

A SERIOUS ACCIDENT IN BALTIMORE.—In Baltimore, last 
week, Mr. Thomas Dwyer, foreman of a gang of workmen 
who were stretching a wire of the Bell Telephone Company 
across Davis street, corner Monument street, had a narrow 
escape from death. He had hold of a section of wire which 
one of the workmen was trying to fasten to the top of a 
pole. The wire fell from the man’s hands across a wire of 
the Brush Electric Light Company. In an instant Dwyer, 
who was standing on damp ground, received a powerful 
electric shock which felled him to the ground. His hands 
were blistered, and he complained of a terrible burning 
sensation from his stomach to his throat. Mr. Andrew 
Speir was passing at the time. He tried to step across the 
wire, but his foot came in contact with it. The shock 
threw him violently into the street. A horse attached to 
a buggy was also tumbled by the shock. Since then large 
blisters have appeared on Mr. Dwyer’s stomach and hips. 
His right arm is paralyzed and terribly disfigured. His 
attending physician, however, says it will return to its 
normal state. 

THE LIGHTS ON THE BROOKLYN BRIDGE.—At the present 
time there are eighty electric lights on the Brooklyn 
Bridge, furnished by the U. 8S. Electric Illuminating Com- 
pany. Mr. Marcin, the engineer of the Bridge, made a 
report to the Trustees on the 12th regarding the lights, in 
which he gave as his opinion that the lighting of the 
bridge was not a success. The officers of the United States 
Company claim, however, that the occasional failure, as 
mentioned by Mr. Martin, of a few lights, has been due to 
the excessive vibration of the bridge, caused by the recent 
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storms and the frequent passage of the cars. The experi- 
ment of lighting such a structure by electricity was made, 
they say, under unique conditions, and has proved, taking 
the obstacles in the way into consideration, an unquestion- 
able success, although the lighting of the bridge has not, 
for the above reasons, been all that might have been de- 
sired. Steps are now being taken, they say, to neutralize 
the vibrations that jam the carbons together, and the com- 
pany have every confidence of giving the bridge trustees 
satisfaction. 


TROUBLES IN NEW HAVEN, Conn.—A dispatch from New 
Haven, Conn., of thé 15th inst. says: ‘‘ The auction sale 
of the property of the Connecticut Electric Light Cum- 
pany began to-day, when counsel for the United States 
Electric Light Company of New York with a sheriff served 
writs of attachments. Ex-Governor Bigelow, Gen. E. S. 
Greely and others offered bonds, which were refused, and 
the sale was stopped. The parties went before Judge 
Beardsley of the Superior Court to obtain an order for the 
acceptance of the bonds, and the consideration of 
the cas? was deferred until to-morrow. The sale was 
advertised by the New Haven Electric Light Company, 
which bought out the plant and good will of 
the Connecticut company, and assumed its obliga- 
tions. The United States Company claims that the old 
company is indebted to it $6,000. An attachment to 
secure this was previously made followed by an injunc- 
tion to prevent the sale of any part of the United States 
system outside of New Haven County. Herrick P.| 
Frost, the largest owner in the new company, protests 
that the suit is wholly malicious, and says that, while as- 





suming the old company’s obligations, his company had | 
provided for them on satisfactory terms.” On the 16th) 
the parties interested in the matter of the attachment ap- | 
peared before Judge Beardsley in the Superior Court | 
and a bond for $8,000 was fixed, with Herrick P. | 
Frost and W. J. Atwater as sureties, to abide the issue of | 
the litigation between the companies. 


ANOTHER CHEAP LIGHT.—M. Somzee has made another | 


marked that they must be gorgeously brilliant, and would 
save the necessity of wearing diamonds in the hair.— 
N. Y. Commercial Advertiser. 

PETROLEUM SOLIDIFIED BY ELECTRICITY.—Among the 
goods displayed at the American Exhibition, Boston, is 
petroleum solidifiedby electricity. It is non-combustible, 
and in this form is capable of easy and safe transportation 
to far distant points, and when it arrives at its destination 
it can be brought back to a liquid state by the application 
of electricity. It isa German invention. 

Krupp’s EsTABLISHMENT AT EsseN.—Herr Krupp’s great 
establishment at Essen has its own water and gas works. 
It contains 25,000 gas-burners in addition to the electric 
lamps. It has its own chemical laboratory, photographic 
and lithographic establishments, and printing and binding 
shops. There are about 50 miles of telegraph wires and 35 
telegraph stations belonging to the works, 

A STEAMER STRUCK BY LIGHTNING.—As the steamer 
Columbia was entering the harbor at Panama, she was 
struck by lightning, but the iron foremast acted as a con- 
ductor, and little damage was done. Portions of the iron 
of the ship became magnetized, so that alterations will 
have to be made. The compass will not point correctly, 
and a movement of the wheel will deflect it. All of the 
magnets on board were demoralized. 





Our ELECTRICAL EXHIBITION.—To meet the expenses of 
the international electrical exhibition to be held in Phila- 
delphia next fall fully $50,000 will be needed, and $30,000 
has already been subscribed. The block comprising from 
Thirty-second to Thirty-third street and from Lancaster 
avenue to Foster street has been secured. The site was 
partly tendered by the Pennsylvania Railroad Company, 
and is within a few squares of the Market street bridge, 
which will make it accessible from all quarters by both 
the street and steam cars. 


THE ELECTRIC, MANUFACTURING AND MISCELLANEOUS 
Stock EXCHANGE.—The following gentlemen have been 
appointed a regulation committee of.the Electric, Manufac- 


attempt to produce a cheap and brilliant light by the com- | turing and Miscellaneous Stock Exchange of this city, 
bination of gas and electricity. The arrangement com-| Which will begin business at Nassau and Pine streets on 
prises an ordinary gas flame, fitted with a curved metallic} December 3 : Charles Heygendorf, chairman; Niles P. Las- 
rod passing through the flame, provided with means for | 8e0, William Laurent Bailey, Hugh Smith and Albert H. 
preventing overheating under the action of the electric| Joslyn. It has been provided that members of the New 
current, which is taken from a secondary battery. It is | York Stock Exchange may, upon payment of a registry 











claimed, in a notice of the arrangement given in the Jowr- 
nal dei’ Eclairage au Gaz, that under these conditions the 


illuminating power is considerably augmented in propor- | 


tion to the additional expense. The light is also said to be 
white, and much cooler in respect of radiation than a cor- 
responding light from gas alone, the relative proportion 
of luminous and heat rays being completely changed. 
What is supposed to render this combination practicable 
is the fact that the platinum does not require a great in- 
tensity of current, and that ‘‘one or two small elements 
will suffice to supply an ordinary light, and make it give 
four or five times more light at a cost three times less than 
gas.” 
nating power as those to which the public have been made 
accustomed by electricians, It is a novelty, however, to 
find gas introduced into the combination in this fashion. 
According as the intensity of the current is increased or 
diminished, the flame may be rendered more luminous or 
hotter, as the case may be, so that the arrangement is “ ca- 
pable of furnishing all gradations, from the brilliant flame 
to the most calorific radiations.” Here, it is evident, isa 
gas stove and a lighthouse in one, and only needing a relia- 
ble secondary battery to be capable ef use for either pur- 
pose.— Artisan. 


MISCELLANEOUS NOTES, 


THE VIENNA EXHIBITION DeEricit.—The Electrical Ex- 








hibition in Vienna has resulted in a deficit of 30,000 florins, | 


and half the guarantee fund is lost. 


‘* SoLiD IMPURITIES.”—Dr. Werner Siemens has demon- 
strated by experiment that intensely hot gases do not emit 
light, so that light given by heated gas must come from 
solid impurities. 

FROM HEISINGBORG TO ELSINORE.—The Swedish and 
Danish governments have decided to lay a new submarine 
cable, of four wires, between Heisingborg and Elsinore, via 
the island of Hoeen. 

ELECTRICITY IN COAL MINING.—A number of blasts 
were discharged by electricity in the Tunnel Colliery, at 
Ashland, Pa., on the 3d inst., this being the first success- 
ful attempt of the kind in the anthracite region. 

THE BUFFALO ELECTRICAL SocieTy.—At the third regu- 
lar meeting of this society held on the 16th inst. Mr. Finn 
read an instructive paper on ‘' Frictional Electricity,” illus- 
trated by blackboard drawings and suitable electrical 
apparatus. 

USING THE Swiss WATER PowER.—It is now proposed to 
use the enormous water power of the Alps to work 
electric railways in Switzerland. Operations are already 
begun to connect the towns of St. Moritz and Pontresina 
by an electric railway, motive power being supplied by 
mountain streanis. 

“ELECTRIC SWITCHES.”—An exchange says that a femi- 
nine devotee of fashion having picked up a railway jour- 
nal and noticed an article headed ‘‘ Electric Switches,” re 


These are nearly the same data of cost and illunai- | 


| fee, have access to the floor of this exchange. 
ELECTRO-THERAPEUTICS IN LONDON.—Dr. de Watteville 
has been appointed physician, at St. Mary’s Hospital, Lon- 
don, to the electro-therapeutic department, In other 
| words, the most progressive and successful of the smaller 
| London hospitals has, after a long struggle, elevated 
| electricity as a medical agent into the sphere of accepted 
|}and acknowledged science. The experiments of Dr. de 
Watteville with electricity were for a long time derided 
| by the medical faculty, but now he is accepted as one of 
| the highest authorities in all nervous diseases, He 
been ten years in accomplishing this result, 
A NeW UNDERGROUND COMPANY IN CHICAGO.—A 
‘license to incorporate has been issued to the Union 
| Electric Underground Company, of Chicago. Its 
authorized capital is $3,000,000, and the commissioners 
jare Henry B. Cobb, Graeme Stewart and Sam B. Cobb. 
|The company intends to manufacture apparatus for per- 
_fecting wires underground, the invention being that of 
| Mr. H. B. Cobb, but what it consists of the parties are un- 
willing to tell at present. One mile of wire, however, is 
soon to be put underground in the Base-Ball Park for the 
| purpose of showing what the system is capable of. Sev- 
eral Chicago capitalists are said to be interested in the 
company. 

ELECTRICITY AS AN ENGRAVER.—A gentleman of Wash- 
ington, D, C., Herman Lauten, has, we hear, invented or 
| perfected instruments which, with the use of electricity, 
|do the work of instantaneous engraving. Fac-similes of 
| steel engravings are said to have been made which cannot 
| be distinguished from the originals, and the instantaneous 
method would be peculiarly adapted to large illustrations, 
colored plates and the like. The difference between this 
process and photography is, that in this electricity does 
| the work which thésun does in the other. No doubt this 
process will attract general attention, as a company has 
been started in Washington for the purpose of developing 
electrical engraving. 





has 


CURRENTS PRODUCED BY NITRATES.—M. Brard has com- 
municated some investigations to the French Academy, 
which give the following results: 1. On plunging a red- 
hot carbon into a bath of melted nitrate an energetic 
current flows from the bath into the exterior circuit. 2. 
The melted nitrates become very fluid and, like greasy 
bodies, lubricate the heated bodies with which they come 
in contact. 3. In order to obtain a current it is not nec- 
essary to plunge the carbon into the nitrate bath, but 
it suffices to place a metal capsule containing some grains 
of the melted nitrate upon the burning carbons. M. Brard 
is continuing his experiments with a view to apply them 
practically in the production of light and heat.—Les 
Modes. 


Not PRODUCED BY EVAPORATION.—Dr. L. J. Blake, of 
London, has been investigating the statements of Pouillet 
and others to the effect that electricity is produced by the 
simple evaporation of a liquid. He worked with sea-water, 
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sulphate of copper solution, chloride of sodium solution, 
etc,, butin every case the results went to show that elec- 
tricity is not produced in this way, and that some other 
means must be found of explaining the production of at- 
mospheric electricity. Dr. Blake also negatives the hy- 
pothesis of Franklin and others to the effect that electri- 
city is conveyed by still evaporation from an electrified 
liquid, The experiments were conducted with a quadrant 
electro-meter of M. Voss, Berlin. 


THE T. M. B, A. MEETING.— The fifteenth annual meet- 
ing of the Telegrapher’s Mutual Benefit Association was 
held on the 21st inst. at the Continental Hotel, Philadel- 
phia. The proceedings of the meeting were agreeably 
opened by a banquet at the hotel. After that Mr. Clarence 
Cary, attorney of the Western Union Co., and President of 
the Association, called the gathering to order. Mr. Cary 
resigned his office, and Mr. A. R. Brewer was unanimously 
elected in his place. Mr. W. H. Young was elected Vice- 
President; Mr. S. M. Taylor, Treasurer; and Mr. C, B, 
Bruch, Secretary. A large amount of business was at- 
tended to, and a resolution was adopted and ordered to be 
cabled to Europe expressing the sympathy of the Associa- 
tion with the family of the late Sir Charles William Sie- 
mens in their great bereavement. 

ELECTRIC Music.—An experiment by Prof. H. 8S. Car- 
hart, says the Mining and Scientific Press, is as follows : 
A disc of sheet iron was pierced with two circles of quar- 
ter-inch holes concentric with the disc, the number of 
holes in the two circles being thirty-two and sixty-four 
respectively. On one side of the disc was placed a horse- 
shoe magnet, with its poles very near the rows of holes; 
on the other side were arranged two corresponding induc- 
tion bobbins. The circuit was completed through a tele- 
phone and either bobbin at pleasure. Upon rotating the 
dixe rapidly, a clear musical sound was produced in the 
telephone, the pitch rising with the rapidity of rotation. 
Moreover, the bobbin opposite the circle of sixty-four holes 
gave the octavo above the other, and each gave a note of 
the same pitch as was produced by blowing a stream of 
air through the corresponding holes. 


IN PLACE OF GUTTA-PERCHA.—An exchange says that a 
perfect substitute for gutta-percha, which is claimed to be 
far cheaper than that useful material, has been patented 
by a German chemist. The process of manufacture is 
briefly described as follows : Powdered gum copal and sul- 
phur are mixed with about double their bulk of oil of 
turpentine or petroleum, and the mixture well heated and 
thoroughly stirred. After being allowed to cool to a cer- 
tain temperature, casein in a weak solution of ammonia is 
added to the mass. Once more it is heated to its former 
temperature, and is then boiled in a solution of nutgall or 
catechu. After some hours’ boiling, the product is cooled, 
washed in cold water, kneaded in hot water, rolled out, 
and finally dried. If, as is claimed, the manufactured 
article cannot be detected from the real gutta-percha, and 
will answer the same purposes, it will have wide applica- 
tion, if only for the insulation of electric wires and cables, 
and for the making of golf-balls. 


Stock QuOTATIONS.—Telegraph, telephone and electric 


light stocks were quoted on Thursday of last week and 
Thursday of this week as follows : 


Nov. 15. Nov. 22, 
TELEPHONE. 
American Bell Telephone.............. 204 190 
Ne I ooo once eo chon sc cccea 80 
Bay State Telephone.................. 97 or 
Tropical Telephone...... Bie wle'd vevvedees 134 2h 
Mexican Teiephone Co....... ai seamesea 22 Bi 
National Bell Telephone of Maine..... 65 
New Yorkand Pennsylvania........... 88 
Boston & Northern Telephone ........ 100 say 
PR FOIE 0 oo nose én.0e csecentene 7 7 
NAD rad Gul sia'n's.6 bab. 0'0 v0.00 60 oe 100 aes 
Me TeeONOUO Ts os >. ese “kee Fhe Vives 46 46 
New York acd New Jersey............ 94 85 
Is oon) inne odla 6h 40d onde 10 
TO Crore et Oe EE CTO 94 
Missouri & Bamana) i... 0 oes-0ecveveees 95 
Ss eae cea t ees ah vcr inset : 10 
EE ., cocs cn aleahasan's so aA v.s aie 4 
DM ia oi Kans woaeuabee ec Kemhhoes oaee * 10 
Southern New England..........,..... 180 
TE SU Sc ae ai cbimalthianeaeaee > 105 am 
Hudson River Telephone............... 100 105 
Giakee Tes BONR sis sos cg sesace diocese R20 30 
Oe Ae ee 70 
TELEGRAPH. 
American Cable......0-ssecesereerees 6184 6216 
Western Union Telegraph............... 79}¢ 795 
Bankers and Merchants’ Tel..... ...... 138}¢ 13814 
Mutual Union Telegraph.... .......... 17% 17% 
American District Telegraph........... 16 16 
Postal Telegraph Bonds with stock.... 48 
ELECTRIC LIGHT. 
Brush Electric Light.............cese. 85 
Edison Electric [liuminating........... 71 ee 
Edison Electric Light....... ......ee0 145 150 
Bdicon Teolated : 20 ececccsccccvveseccs 100 nes 
U. 8. Electric Lighting................ 117 117 
United Globe Electric Light........... 85 85 
Fuller Electrical. ......00600 sssscesses 20 fiws 
Swan Electric Light Co.............. 110 
MISCELLANEOUS. 

Commercial Telegram............ +++: 95 
Electric Railway of U. S..........++5+ 60 
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THE PoRTRUSH ELecTRic RAILROAD.—It is stated that ELECTRICAL INSTRUCTION IN GERMANY.—While we are | BUSENESS NOTICES 
the proprietors of the Portrush, Ireland, electric tramway | insisting here upon the great importance of electrical train- | 
will shortly be able to dispense with the wire along their | ing for the students in colleges and universities, in Germa- | 
line, as they hope to make the electric rai] serve the double | ny the same need is felt. Prof. Braun, at Carlsruhe, lately; E. W. WAGNER.—This house, of 36 Jokn street, is well 
purpose. Experiments—so far successful—are being made | outlined a system of ‘‘ electro-technical instruction” to be | Known to those in need of electrical supplies and electro- 











by which the rail may serve also for a telephonic con- 
ductor, 





furnished as follows : A year and a half of mathematics, a medical books. Mr. Wagner has out an illustrated and 


On this road the electricity, generated ata water- | good insight into analytical mechanics,*practice in solving | Jescriptive catalogue and price list. It includes the “ Gaiffe 


fall on the River Bush, and conveyed to the end of the | the simpler problemsot higher mathematics, exercise inthe | Battery,” the ‘ Faradic Family Medical Battery,” the 
line by an underground cable, is carried along through | use of the so-called principles of mechanics ; in chemistry ‘‘ Physician and Family Battery,” the ‘‘Constant Curren 


a conducting rail, which is supported on insulators at 


a firmly-grounded knowledge of inorganic chemistry, such 


Battery,” the ‘‘Combination Battery,” magneto-electric 


some distance above the ground. An arm with a brush or | as can only be obtained by laboratory practice ; in physics, | machines, magnets, dental helix, electrolytic nee Iles, elec- 
pad at one end of it stretches out from the tram and keeps a clear and full understanding of the whole of experimen- | trodes, and the Grenet battery. Prices are named with 
contact with this conductor.- But the day the lord lieu- _ tal physics ; a clear knowledge of electricity based upon | each article. The pampblet concludes with a list of useful 
tenant came to ‘ inaugurate” the line it was suddenly mathematical principles, and especially in galvanic elec- 'electro- medical works. 


found that there was a serious hitch. The engine declined 
to draw the car. The machinery was in perfect order; | 
the connection with the conductor was all right, and yet | 
there was no motion. Horror filled the souls of the public- | 
spirited promoters of the first electric line in the United 
Kingdom. It was discovered, happily, before much time 
had been lost, that somebody had rendered progress im- 
possible by the simple expedient of driving a piece of iron 
from the electric rail into the bank at the side; co that the 
current was being absorbed into the earth as fast as it was 
transmitted from the Bush. The iron being removed, the 
vice-regal party made a successful trip. 


must be added to these. 


tricity ; and experience in the application of theory to spe- | 
cial cases. To this must be added practical work in the | 
laboratory, so as to become familiar with the principal | 
methods of physical and electrical measurements in gene- 
ral use. It would also be desirable for him to carry out 
successfully some scientific physical research, especially in 
galvanism. Of course a knowledge of machine building 
As some readers of THE ELECTRI- | 
CAL WORLD are aware, Harvard, Yale and other seats of | 
learning are now devoting to electricity a regular portion | 
of the time of students; and from this beginning we hope | 


for great results. | 


| 


KEUFF&L& Essir’s CATALOGUE.—We hive received from 
the above firm, of 127 Fulton st., a copy of their new illus- 
trated catalogue. It has just been issued and comprises 


several novelties of value to the profession and trade. The 
firm have the highest repute for their drawing mate- 
rials, magnetic compasses, barometers, hand levels, paints, 


_ brushes. papers, and all the varied instruments required by 


civil, railroad and mining engineers. Many of these articles 
are of their own manufacture, such as surveying instru- 
ments, rods, chains, compasses, drawing boards, tables, 

scales, rules, T squares, triangles, curves, tapes, etc. The 

catalogue is anelegant publication, of nearly 250 pages, 
bound in a stiff cover, and profusely illustrated. The pres- 
ent edition is the seventeenth. 
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Telephone ; A. E. Dolbear, of Somerville, assignor by 
mesne assigoment to the Dolbear Electric Telephone 
Company, of New Jersey...........-...+- ERA PR 288, 215 
This invention consists in the combination with two coils F G 
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on the same core, of two transmitters Y Y, and two batteries, one 
in circuit with each coil. 
Adjustable telephone holder and automatic circuit 

breaker; W. A. Eckert, J. A. Seely and EF. O. Eckert, 

OF ERR OIBGOA (QO. 0.04 58:45. 4590.00 9 bi) ob Weep as oh pews +0 00 288,320 

The telephone bolder consists of an adjustable arm hinged to a 
base plate and held at any desired height by a pawl on the arm, 
on a sector-ratcbet on the base plate. A switch for completing 
and breaking the circuit is connected with this arm. 
Contact for electric lamps; Henry Edmunds, Jr., of 

New York, assignor to Thos. J. Montgomery, of Bos- 

i <5, Coe tas dks vet ac dks a pat bok enee ---. 288,218 

The base of the lamp carries two contact springs Connected 
with the ends of tbe lamp conductors, and capable of contacting 
with two points at the ends of the main conductors. The base of 
the lamp is secured in its socket by a bayonet lock. . 
Conduit for electric wires; B. A. Deyer, of New York 

CORY oi. vetoes cuessscsbueess Wes Bits fete: WEA 288,555 

This conduit is designed to fully protect the wires and at the | 
same time afford convenient access to the interior for the purpose 
of laving or repairing the conductors. The conduit is designed 
to be placed in the street with its vertical side against the curb- 
stone. It is provided witb a heavy sectional cover carefully | 
fitted to its upper edges, and it also bas an interior cover which | 
condenses the moisture in the conduit and delivers it to gutters, | 
which conduct it away. Y 
yamo-electric machine; S. J. de Ferranti, of Rich 
mond Gardens, Shepherd’s Bush, and Alfred Thomp- 
eon, Of Guildford Place, Russell Square, County of 
middlesex, nlc, kates We Nias cubes <0 ¢ 09 oh 2 
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The salient feature of this invention is the armature, which is 
so clearly shown io the engraving as to require little description 
to make its construction clear. It consists of an armature coil or 
conducting bar of zigzag shape, mounted on a dise and arranged 
to be rotated in the maguetic field. The field magnet of this 
dyname has as many sections or magnets on each side of the 
armature as there are radial parts of the zigzag conductor. 
This machine yields alternating currents. 











ECTRICAL WORLD’S” 
ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


ALL THE PATENTS MENTIONED BELOW ARE DATED NOV. 13, 1883 


Electrical signals ; Edward Dummer, of Boston, Mass. .288,556 


This signal is operated by the vibration of the ground, and is | 
applicable to railways and common roads. Its construction re- | 
sembles that of the telephone. 


Electrical train-stopping and signaling apparatus for 
landslides; W. P. Phelps, of Phiiadelphia, Pa., as- 
signor to the Railroad Sefety Lock and Signal Com- 

ey OE PO alien as! 5 dys sitmidie nthe veh adarane 288,480 

his is a wire cloth guard supported above the track and con- | 
nected with an electric circuit provided with signaling appar- | 
atus. Anything falling upon or against the guard, breaks or 
c'oses the electric circuit and gives the alarm. 

Electric signal box; J. C. Wilson, of Boston, and M. G. 
Davis, of West Somerville, Mass.; said Davis 
RES, on in cos ogacle dasmencee 238,536 | 
This box is set off by the ‘starting key,” which may be in 

serted and turned to wind the actuating spring and tbus operate 

the signaling mechanism ; but the key cannot be removed ex- 
cept by some person authorized to unlock the signal box. 

Method and apparatus for cutting and shapipg objects ; 

Forée Bain, of Chicago, lll., assignor to the Bain Elec- 
tric Company, of same place.............cceeesseeeeee 288,395 
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In this apparatus the graver or cutting tool is controlled by 

means of light or heat rays passing through a pattern. The pat- 
tern B, which may be a photographic negative or positive, is 
— in the path of rays emanating from the lamp S’ and 
ocused upon the selinium cell D, which latter is in circuit with 
the battery Land magnet F. Auwarm H carries a graver d and 
is connected with the armature G of the magnet F. The 
) te be engraved moves beneath the graver d 
in unison with the pattern plate 3B, which is 
reciprocated longitudinally, and is moved laterally by a step-by- 
step movement, so that all parts of the pa plate are tra- 
versed by the rays, and all of the parts of the plate / are carried 
beneath the graver. As the strength of the current is varied 
in accordance with the variations of the rays received upon the 
selinium-cell, there will be a corresponding variation in the 
strength of the electro-magnet, and the graver will be moved in 
and out accordingly, producing in relief on the plate J the 
design which exists only in the transparent and more or less 
opaque parts of the negative. 





| 2 shows a device for signaling. 


Apparatus for telephonic communication; J. H. Rogers, 
of Washington, D. C., assignor by mesne assignment to 
the American Electro Gas Telephone Company, of New 
PPM TS week vi ho oat ebnteae ce see's SRS PDA et 
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This invention, although not an electrical one, is related to 
the telephone, snd may properly be described in these columns. 
The apparatus is designed chiefly for domestic purposes, to be 
used instead of speaking tubes, electric bells, annunciators, etc. 
The gas pipes of a building are used as means of communicating 
speech and transmitting signals. Transmitters and receivers 
having vibratory diaphragms are connected witk the gas pipes 
by means of flexible tubes. The diaphragms are in contact with 
the gas, so that the vibration of one of the diaphragms will be 
communicated to the others through the medium of the gas. Fig. 
It consists of an inverted siphon 
or trap communication at anend with the gas pipe ard baving 
in the other end a float, carrying a bell bammer which strikes 
the bell when an impulse is imparted to the float through the 
medium of the liquid in the trap. 


Subterranean line of electric wires; H. B. Cobb, of 
oo nO RRIAC IRE rN oF 2€8,211 


A conduit enclosing one or more metallic tubes is placed urder 
ground, and the conduit and tubes are in electrical contact, 

Each metal tube contains a tube of insulating material in which 
are placed the conductors. It is claimed that in consequence of 
the immediate contact of the conduit with the earth, that irduc- 
tion is obviated. 

Telepbonic apparatus; J. H. Kinsman, of Rye, N. Y... 288,449 

This apparatus is designed for use upon a line in which there 
are many instrumeuts. It admits of calling any person upon the 
line without disturbing the others. 

Electric railway and locomotive; W. M. Thomas, of Cin- 
cionati, O., assignor of one-half to S. W. Skinner of 
same place oh? boy pba SRS ate a Aes, eR Ay 5 AP 288,513 











This engine possesses many novel and interesting features, one 
of which is the device for taking the, current from this conduc- 
tor, which the inventor calls the *‘ duplex runner.” This runner 
is really a caster made in two lateral halves separated from each 
other by electric insulation. The sides of the caster wheel are 
concaved and the wheel runs between the two conductors. The 
caster adapts itself perfectly to the inequalities of the conductor 
and maintains a frictional contact which always insures an 
electrical connection. 
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All Persons Sending for 
Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great {favor by mentioning that they saw the 


advertisment in 
The Electrical Worid. 


AT- i EA D CARDS. —Lavely set. 4 desigus. Mailed 
on receipt of 5c. HEARNE & CO, Box 1497 NY _ 
j j Telegraph Encive 
Pride, Fralelgh & Ryle chehrictans ant. be 
ractors, 23 and 25 Dey Street, New York. 


EVERYTHING 
Relating to ELECTRICITY for sale, and Electrical 
work done. J. F. FAIRMAN, Cooper Union, N. Y. 


Telegraph Ay Electrical 











. 


Medical Batteries, Inventors’ Models, Ex veri- 

mental Work, and fine brass castings. Senc for 

catalogue C. E. JONES & BRO. Cincinnati, 0. 
It is important to us that you mention this paper. 


NONSULTING CHFMIST AND ELEC- 
TRICIAN.—Analysis of all commerci«! and 
technical products. Investigations made on al' qucs- 
tions bearing on electrici-y. Full information and 
rices mailed free on app'ication. J \MES A. STEB- 
INS, JB... 8. B., F. CG. 5., 117 Pearl St.. New York. 


sSHORT-HAND 
Writing thoroughly taught by mail. Terms low; 
satisfaction guaranteed. Send stamp for circular 


and specimen of writing. 
W. W. ILULTON, Stenographer, Pittsburgh, Pa. 


Bell Telephone Stocks 


Bought and sold by J. 0. SHIBAS, No, 
11 West Third Strect, Cincinoati, 0. 
MONEY LOANED ON TELEPOONE STOCKS. 


WANTED. 





A competent engineer, now employed by an 
Electric Light Company in the South, runvi:g 
a high sp ed engine, wishes to make a change. 
Address A. B. C., oftice of this paper. 


PLATINUM. 


JOHN H. MUERGGE, 
MANUFACTURER OF ALL KINDS OF 
Crucibles and Vessels. Plate, 
Wire, Foil and Sponge. 

Seraps purchased. 
No. 91 Liberty Street, New York. 





Award>d First Medal at Ciacinnati Exposition, 
1889. Send for Catalogue and Prices. 

7. WAGNER, Manufacturer of 
ELECTRO-MEDICAL APPARATUS. 


Specialty, Gaiffe’s System Pocket Batteries | 4 








te Suk leis Ml. 


28 SUDBURY ST., BOSTON, 


MANUFACTURERS OF 


Electric Bells, Striking Gongs, Annun- 
ciators, Burglar Alarms, Push But- 
tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 


Lighting, and Special- 


kinds. 


SEALED PROPOSALS 


WILL BE RECEIVED UNTIL 


DiC. 1, 18838. 


3,000 MILES OF 
COTTON COVERED 


COPPER WIRE, 


DOUBLE WRAPPED AND WAXED, 


Nos. 14, 16 and 17, 


ties o 


TO BE DELIVERED AT 
CAMDEN, N. J. 
GEO. B. PENNOOK, Prest, 


THE GLOBE UNDERGROUND CABLE 
AND AERIAL TELEGRAPH CO. 
1641 Race Street, Philadelphia. 


Noy. 13, 1883. 





Telegraph and Electrical 
Medical nate LES... 


Ex peri- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. Cincinnati, O, 


It is important to us that you mention this paper. 


MANUFACTURER OF 


Short-Hand Writing I ul : 
thoroughly taught ~b) 

mail. Good situations pro ns a 6 1re 
cured all pupils when 


competent 
First-class stenographer s FOR 
furnished raitroad cffic 
fais without charge fo) 
my services. Corres 
pondence svlicited. Cali 
graphs sold. Special, in- 
ducements offe ed opera- 
tors and railroad officers 
——s— Send for COLLIFGE RE 
PORTER and caligraph circulars to W. G. CHAFFEE, ND 
Oswego, N. Y. At 


WALLACE METCALF. R. G. Annersox.| ANN UNCIATOR WIRE, 


METCALF & ANDERSON, : 
Mechanical, Electrical Engineers) Maguct Wire aud Flexible Cordage, 
700 & 202 N. THIRD STREET, 


and Draughtsmen. 
PHILADELPHIA, PA. 


= pMMER WIRE C0. 





Yolephone, Telegraph and Electric Light, 





OFFICEK, LINE, 








Special Inducements Offered in Drawings ci 
Mechanical and Electrical Inventions. Work 
ing Drawings for Machinists and Pattern 
Makers. Foreign and Domestic Patent Office 
Drawings. Tracings, Blue-prints.etc. And all 
styles of Artistic Designing. 

















AND 


TELEPHONE 
WiREB. 


best. 


F . PALMER, MASS. 
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; TELEGRAPH 
A SCIENTIFIC NOVELTY<=—The Stu- | 


dents Electrical Cabinet — Designed to 
»ccompany Curt W. Meyer's ** Elementary 
Guide in Electricity.» The apparatus will 
illustrate the heating power of electricity by igniting 
gas, ether, alcohol, fiirng electric cannon, etc.; will 


electrify any number of persons joining hands, and 
will also illustrate most of the phenomena of electric 
attraction. r2pulsion and induction. A _ brillie nt 
spare oe inch, can a. procnes. showlns - elev- 
tric light in vacuo, and i.tustrating the principles of _n 4 
hghtuning. The apparatus will furnish the Galpot |As Good as the 
ainple means to perform any known experiment of 
this most amusing scienve. Complete Apparatus, 
$15, including Electrical Machine. 

CURT W, MEYVE«, 11 Dey St., N.Y. 


L. G. TILLOTSON & CO., 
5S AND 7 DEY SLT... NEW YORK. 


The Oldest and Largest Railway and Telegraph Supply House in America, 
ARE HEADQUARTERS FOR EVERYTHING ELECTRICAL. 


Telegraph Supplies. Annunciators and EBice- 


Special care 


taken in its manufacture. 


Write us for prices before ordering elsewhere. 








: , . tric Bells, 
Telephone Supplies. 


Induction Coils. 
Electric Light Supplies. 
Holtz Machines. 
Fire Alarm Supplies. . : 

» And Experimental Ap- 


Electric Burglar 





paratus of Every De- 


Alarms. ie : scriptior 
Monitor Call Bell, I ‘ 

This is a new aud improved vibrating bell, very compact, occupving less space than any other 
Call Bell. _Can be set on_a table or bracket or bung on the wall. Works perfectly in any position. 
Bell fine nickel plated. Base of polished black walnut. With 2'¢ inch bell, $1.75. : 

Sent by mail, post-paid, on receips of price. 


L. G. TILLOTSON & Co., 


5 AND 7 DEY ST., NEW YORK. 








NEW DUPLEX TELEPHONE, FOR SHORT PRIVATE LINES, 


New in Principle! Scientific in Construction ! Perfect in Operation! 
EXCELS ALL OTHERS FOR PRIVATE USE. 








pic ani a te: ill oe LU 6 The Only Private- 
RIV ALS | Line Telephone that 
ECLIPSED. -bvercomes Angles 


A TELFPHONE THAT 


I} A TELEPHONE: 


Without Royalty 
Or Rental Fee. 


and Works Satisfae- 
torily on 

C ROOK E dD LINES. 
100 Rods or Less in length, 





SOLD OUTRIGHT! PRACTICAL, DURABLE 
. AND AND RELIABLE. 
GUARANTEED 


EASILY ADJUSTED 
dD 


AN 
| 
| | Hi | OPERATED BY ANY GNE. 
ATTRACTIVE QUUUUDUI Wy Warranted to be FIRST 
IN APPFARANCE. Duplex Tel:, Style No. 1, $15.00 per set- CLASS in every respect. 
This new Telephone works excellently on straight, crooked or zigzig lines. It gives entire satisfaction 
on lines hitherto deemed wholly imoracticable—'inys, indeed, over which other instruments will not trans- 
mit a single sound. It overcomes the usual serious objection to Mechanical Telephones and at once tak; 
rank as a worthy rival of the Bell Telephone. It has Ear-phone, Automatic Call Attachment, etc. Com 
bines the merits of the Mechanical Telephone with many of the well-known advantages of the Bell Tele- 
phone. Can be easily adjusted in any desired position. Price, $15.00 Per Set. Used with patent 
wire, price, 10 canta per rod. Atle Insulators, 25 cents each. Terms: Cash with order, or C. O. D. 
ACTIVE AGENTS WANTED EVERYWHERE. {Send Stamp for I\lustrated Circular. 


DUPLEX TELEPHONE 00,, No. 5 SOUTH WATER STREET, OLEVELAND, 0, 


TO BE AS REPRESENTED. 


y AT 
ELEGANT IN FINISH. | ‘a | 


ALFRED F. MOORE, ON TRIAL 


«. E. JONES & BRO. Cincinnati, Ohio. 


It is important to us that you mention this paper. 


'¢¢ 4 DAY IN NEW YORK, AND WHERE 
f TO SPEND IT.”—A neat little 48 pp. 
| book, illustrated with fifteen engravings of the 
| principal buildings, with description of each, so 
| the visitor may know ata glance the principal 
| places of interest, ‘* where to find recreation 
|and pleasure,” the best hotels and restaurants, 
railroad depots, and matters imiportant to every 
stranger. Sent by mail for 10 cents, stiff boards 
15 cents, in stamps or postalnote. NATIONAL 
CARD CO., 159 West St., Brooklyn. 








he Westinghouse Antomatic Engine, 


“Succ? s 1s the Evidence of Superiority.” 


LIST OF SALES FOR OCTOBER, 1885. 
Winera Wagon Co., Winona, Micn.. ...... 160 If. P 


Arthurs Coal and Lumber Co., Sa. Mill 

Ol) Sy A et oe aes EPP 125 
Mill r, Dubrul & Peters, Cincinnati, O...... 80 
Phila. & Readiog Coal & Iron Co.,Pottsville, 

. VR ARP ee eS eae ees Pee oP 80 
Phila, & Reading Coal & Iren Co., Pottsville, 

ES, £7 hs coke hc alee stede's kare MAb + can Ace washes 65 


Eee et ee i. 
Philadelphia & Reading R. R. Co., Potts- 
IE i oo. gv gv enseus : etre ee cots ae 
Arnoux Electric Light Co., Cleveland, 0.... 65 “* 
oe ™ - ™ § re 
Brush Swan Electric Light Co., Cheyenne, 
WUT 5 dios yao chia Loptpeadsiowd den ceces co o- 


Pacific Rolling Mill Co,, San Francisco, Cal. 65 * 
ao. R. Mabley, Electric Lighting, Detroit, 


TS ee cuss ae <aaae isa <a Sal helena 
cu. R. Mabley, Electric Lighting, Detroit, 

a Pe Bi ; : 8s 
1. ¥. & Brooklyn Electric Light Co., New 

Yo.k vobneceueeerern : PD ekcot ee 
i. Y. & Brooklyn Electric Light Co., New 

York ee re rs Ae 50 
1. Y. & Brooklyn Electric Light Co., New 

York kncae ss ahadeuyeracd ee te . 50 
¥. Y. & Brovklyn Electric Light Co., New 

York. Pt ee ee eee See 50 
sutte Electric Light Co., Butte, Mont... ... 50 

ae “ “ & “ 5 50 
Brush Electric Light & Power Co., Savan 

BA, Bien sd eh S40s 4 «db - BEREES ¥ 50 
Brush Electric Light & Power Co., Savan- 

nah, Ga.. > Th sean ea Siabeves' Oe 

rush Electric Light Co., Buffalo, N. Y.. 50 
ecatur Electric Light Co., Decatur, U1.... 50 
£. Stinson & Co., Wheel Factory, Balti 

more, Md o.. Sees : 50 
dcKinney M’g. Co., Machine Shop, Pitts 

burgh, Pa ears va Petiseres 50 
John Leggett, Laundry, Troy, N. Y......... 40 
Massey Mfg. Co., Wachine Shop, Toronto, 

Com vg big. coor kdeots rb babes. -bactmseses1 
ico. E. Nissen & Co., Wagon Factory, 

Raemc TE. CA oxcsd Soaares gate 40 
P. Bb. Tiernan, Printer, Kansas City, Mo 30 
Elijah S. Pi rece, Machine Shop, Mt. Carmel, 

2 ae owe itn inline Pcie tedkcireine 30 
Westinghouse Air Brake Co., Pittsburgh, 

Pa - tea : : 30 
Wm. Broadhead & Sons, Worsted Mills, 

Jamestowe, F< Yes co ésoces ne 30 
Sharna & Davidson, Planing Mill, Portland, 

CT a dinates abanane os 30 
The Westinghouse Co., Schenectady, N. Y.. 50 
R_ R. Rouse Mfg. Co., Indianapolis, Ind 30 
Sevghi Woollen Mills, Yokohama, Japan.. 20 
Howa'd Iron Works, Buffalo, N. Y. nse ee 
Farwell, Osman & Jackson, Minneapolis, 

Eas ta Seer ates casa th 20 
Rodd Bros. & Co., Sugar Refiners, New 

O; leans, La... A ey ae : 12 
A C. Sprengs, Ginning, Charlotte, N.C..... 13° + 
Baldwin Locomotive Work», Philadelphia, 

OU ee rece ork acs ween : , ie 
E. Urquhart, Oil Mi'), Little Rock, Ark..... 8 “* 
thos. H. McColliv, Philade|phia, Pa s 
Batile House, Electiie Lighting, Mobile. 

EE. 0's hada rea ie om nf bb oe 
Newport Oil Co., Electric Lighting, New- 

pot, Ark....... s 


** Mobi‘e Register,’’ Mobile, Ala......... s 
Steamer ‘‘ Charles Merriam,” Electric Light 


ee, TE citdeadhanedes hes ee idiciaes, 
Steaiser ‘Minnetonka,’ Electric Lighr, 
6 | Stierep* ai eckaue sae 4 


A ene Tr ati Pe eee aie 
F. Plumb, Streator, Lll.............. 
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The Hlectrical World/The Electrical VV orld. 
IS A Should be read by 
CAREFULLY EDITED, COMPREHENSIVE, ENTERPRISING, PROGRESSIVE EVERY ONE CONNECTED WITH 


Absolutely Independent Electrical Journal, 
A WEEKLY REVIEW OF THE ELECTRICAL WORLD, 


A record of the wonderful Growth and Progress of 


The Telegraph, the Telephone and the Electric Light, 


AND A CHRONICLE OF THE 


CHANGES AND IMPROVEMENTS IN ELECTRICAL SCIENCE. 


We regard it as our peculiar province to find out at any cost what is 
going on electrically ; to make it public ina truthful and lucid man- 
ner; to expose shams and frauds of all kinds, high or low; to give praise where 
praisé is due, irrespective of prejudice, and to do some Courageous and vigor- 


ous thinking thereon. 


> Mi aiid 


AVOIDING ABSTRUSE TECHNICALITIES, 


The Electrical World 


SEEKS TO KEEP ITS READERS 


Informed of every event of importance, 


Every New Discovery, Invention, Application and Theory 
IN WHICH ELECTRICITY PLAYS A PART. 


No one who desires to keep abreast of the wonderful activity in 
Electrical Discovery and Invention that characterizes our time can 
afford to be without it. 

/T SHOULD BE READ BY ALL WHO WISH TO 


Take up the Study of Electricity. 


—~~—~——-eooe — — 


The Student of Electricity in al! its branches will find that in THE 
ELECTRICAL WORLD the subject is dealt with with all the clearness 
and simplicity of a Primer. 
and «ry details of scientific research, it is careful to preserve the important 
fucts in all that is necessary for the scientific student to know. 


Ever since the introduction of the Telegraph, and especially since the activity in 


Avoiding much of the redundant fullness 





electrical matters of Jate years, men have been writing voluminously upon Elec- 


trical subjects, but their efforts have been rather too deep for the ordinary student. | 


There are thousands of persons connected with pursuits In 
which they would be benefited by a solid knowledge of the 
fundamental principles of electricity, and also of the every-day pro- 
gress in that science. Indeed such knowledge is Often of paramount 
necessity, while very few have the opportunity of attending the few colleges 


that give special attention to the subject. 


THE AIM OF THE EDITORS AND PUBLISHER 


is to present just this information in such easy and simple language that even 
those who have little or no previous knowledge of electricity can readily under- 
stand and folluw it, there being no absolute necessity that the reader should be 
versed in the higher branches of euclid or mathematics. | 


All the articles in THE ELECTRICAL WORLD are written | 
witha special desire to avoid the great stumbling-block to 
the acquisition of electrical knowledge already referred: to; 
to disentangle the multiplicity of knotty questions, and te, 


PRESENT THEM STRAIGHT AND SMOOTH TO OUR READERS, 
THUS AFFORDING 
AMATEURS AND THE JUNIOR MEMBERS OF OUR PROFESSION | 


An opportunity of mastering in an easy way ‘he most intricate questions, 





SUBSCRIPTION, ONE YEAR. 


On: Trial Three Months, 50 Cents. 


THE TELEPHONE BUSINESS, 


The progress of Telephony has been such, and so many of our very best men have 
gone over to this branch of our profession, that we maintain a separate department 
devoted to the Telephone, its progress and development and every-day news 
connected therewith. We receive regularly items of this kind from the various Telephone 
Exchanges throughout the country and engage the best and clearest writers to contribute 


Regular Articles upon Telephonio Subjects, 


oe 


THE ELECTRICAL WORLD 


HAS PUBLISHED 


More and Better Articles on Telephony than any other Journal in the World 


AND THE PUBLISHER REQUESTS THOSE CONNECTED WITH 


THE TELEPHONE BUSINESS 


TO CO-OPERATE WITH HIM IN 


making the paper even still more interesting and valuable to TELEPHONE MEN. 

With this end in view he solicits correspondence, items and opinions from all classes 
of telephonists everywhere. 

It will interest other telephone managers, superintendents, and the like to know what you 
are doing ; and the notes you furnish may call forth others which will give you hints and 
suggestions of great value in your business. 

The paper aims to furnish telephone men a means of exchanging views and opinions on 
telephonic subjects, and all are welcome to take full advantage of the privilege. 


Our Telephone Department 
contains each week an epitome of 
What is going on in the Telephone World, 


Which Every one interested in the business should 
Regularly Read. 


The Electrical World 


SHOULD BE READ BY EVERY ONE CONNECTED WITH 


The Electrical Business. 


The wonderful fecundity of our inventors, whose discoveries are 
following rapidly one after the other, 


AND THE GREAT NUMBER OF GIGANTIC ENTERPRISES ALREADY PROJECTED, 
PRESENT A WIDE AND PROMISING FIELD FOR THE AMBITIOUS, 


NOW, IT STANDA TO REASON THAT 
The Operator, Manager, Superintendent or Electrician 


WHO DOES NOT 


READ HIS CLASS PAPER 


Must soon become a kind of Telegraphic Robinson Crusoe. 


HE MUST NECESSARILY REMAIN 


IGNORANT OF THE PROGRESS OF ELECTRICAL EVENTS, 


And it is certain that no one who is badly informed on this subject can 
ever hope to raise himself above 


THE LEVEL OF THE ORDINARY RUTS OF DAILY LIFE 


Therefore, no one who expects to profit by these enterprises, or even to 


secure for himself 


A BETTER PAYING SITUATION 


In the thousand and one changes which these 


New plans, schemes, and everchanging combinations produce 


CAN AFPORD TO MISS THE ELECTRICAL WORLD FOR A SINGLE ISSUE, 


SINCE HE CANNOT IN 


|Any other way be made acquainted with his general prospects, 


And the odd number that he misses may be the very one which would have given him 
THE HINT THAT LED ON TO FAME AND FORTUNE. 
#%2.00; SIX MONTHS, $1.00. 
Sample Copies Mailed Free. 


W. J. JOHNSTON, Publisher, No. 9 Murray Street, New York. 
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SPIRAL 
TELEPHONE 


WIRE. 


Patents allowed April 2- and July 2, 1883. 


UNLIMITED DISTANCE TELEPHONY ! 


CLEAR ARTICULATION 


Over Long anaizShort Lines! 


Long line wires may be tested at the offices of 


this company, m comparison with ordinary 


wires on the same poles of the American Bell 
Telephone Company. 
The Patents on the Spiral Wire were only 


granted after absolute comparative tests at 


Washington. 


TELEPHONE COMPANIES 


And Others Having Bad Service Wires 
Can Arrange for Perfect Service. 


No. 18 spiral wire weighs only 110 Ibs. to the | 
mile, 


FOR ALL DISTANCES, 


Instantaneous Reproduction Without Exertion ' 


Address Orders for wire to 


American Spiral 
Telephone Wire 
Company., 


43 MILK STREET, 


BOSTON MASS. 


The Uuied Coke Eleti Light Ci, 


15 CORTLANDT STREET, NEW YORK. 


We are now prepared to receive applications and furnish estimates of cost for | 
ARC LIGHTS of 2,0 2,000 NOMINAL CANDLE POWER with DYNAMO. 
Also a plications tor the formation of LOCAL SUBSIDIARY COMPANIES. ; 
Allow liberal Commission upon all orders. 
AGENTS WANTED EVERYWHERE. 


| 
Send for Circulars and information to 
| 
| 


THE UNITED GLOBE ELECTRIC LIGHT CO., 


os CORTLANDT ST., NEW YORK CITY. 


FIX & HERRMANN, 


and 170 FULTON STREET, New York. 


MANUFACTURERS OF 


District Telegraph Specialties ¢ 


To all the Different District Telegraph Companies, 





169 


im) 


Electric Lamps | 





Double Pen Registers, Call Boxes, Electric Bells, Batteries and Annunciators, 
Independent Wire Local Burglar Alarm Apparatus, and every description of 


ELECTRICAL INSTRUMENTS AND APPLIANCES. 


| 

Strictly first-class in quality, at prices | 

MUCH LOWER THAN THEY CAN BE PURCHASED FOR ELSEWHERE. | 
ESTIMATES PROMPTLY FURNISHED. 


THE MUSICAL CASKET. 


PRICE ONLY SIO. INCLUDING 4 TUNES. 
A WONDERFUL INSTRUMENT, £35 2m tm, any one can operate st, the 


tone is as rich and melodious as a Parlor 
Organ, and iscapable of being changed in 
Volume, Expression, and time, atthe will of the 
operator, thus combining the precision of Me- 
chanical Music with the expression and varied 
style of the Performer—features that no other 
instruments of this class possess. The Music 
Stencils are all on Rollers within the Case. All 
of the Most Popular airs can be obtained for the 
Casket at trifling Cost. 





We Guarantee Satisfaction and War- 
rant every Casket Sold, Agents 
Wanted. Send for Sample instrument (Price 
$10) and terms of agency. Send 2 letter | 
stamps for our 36 page Illustrated Catalogue of 


| The Latest SELF-PLAYING Musical Novelty. Musical Instruments. 
ADDRESS | 











J. R. HOLCOMB & CO. (Atwater es | 
CLEVELAND, 


(Mention ° The Electrical World.) 





THE AMERICAN BELL TELEPHONE COMPANY. 


W.'H. FORBES, President, 
GROUND 


. R. DRIVER, Treasurer. THEO. N, VAIL, General Manager. 


This Company, owning the Original | 
Patents of Alexander Graham Bell for the | 

Klectric Speaking Telephone, and other | 
siipute covering improvements upon the 
same, and controlling, except for certain 
limited terr itory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telemann Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, other directly or through 
any of its agents, Telepbones of different 
styles, and applicable to a variety x uses. 

This company desires to arrange with | 
persons of responsibility for esta lishing | 


District or Exchange Systems, | 
































| 
in all unoccupied territory, similar to | 
those now in operation in all the principal | 
cities in this country. 
Responsible and energetic ++ are 
uired to act as licensees for the pur- 


pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


urposes, for which instruments wil! be 
| 9 for a term of years at a nom nal 
réntal. 

This Company will arrange for telep one 
lines between cities and towns where Ex- 
change systems already exist, in ord:r to 
afford facilities for personal comm uni- 
cation between subscribers or custcmers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 











All persons using Telephones not licens<d by this Com are hereby respectfully aed that 
= are liable ble to tice, and and for damages for inf and will be prosecuted accord- 
ingly to the full extent law. 


Hs 


VIADUCT 
Maul mg UL 


BALTLVORE CITY. 


WORKS: 


RELAY STATION, B.&0.R.R. 


OFFICE: 


CHAMBER OF COMMERCE, 


ROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 
firm of 


DAVIS & WATTS, 


to which it has succeeded, the latter firm having 
dissolved, and Mr. Augustus G. Davis, its senior 
member, having assumed its entire assets and 
liabilities. 

Mr. Davis has transferred to this company (of 
which he is president) 


All Interests of Whatever Nature 


Heretofore pertaining to Davis & Watts, 
and will henceforth give his personal super- 
vision to the manufacture of electrical 
| goods of every description. 


Having increased facilities and ample 


| capital, we will carry a large stock of 


O- TELEPHONE, TELEGRAPH 
ELECTRIC LIGHT, 


and American district 
kinds. 


supplies of all 


Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R., with’ an abund- 
ance of water power. 


We carry continually a large stock of 


CROSS-ARMS, 
PINS, 
BRACKETS, 


INSULATORS, 
AND WIRE 


(both line, office and electric light), and our 
prices will be found most reasonable. 


We solicit a continuation of the favors bereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 


We have in preparation 


A New Illustrated Catalocue 


which, when ready, we shall be pleased to fur- 
nish. 


VIADUCT MANUFACTURING CO., 


A. G. DAVIS, President, 
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JUST OUT! 
ELECTRICITY 


IN. THEORY. AND PRACTICE ; 


OR, THE ELEMENTS OF 


ELECTRICAL ENGINEERING. 


RY Lrevt. BRADLEY A. FISKE, U. 8. N. 
270 Octavo Pages. 180 Illustrations, 


$2.50. PRICE $2.50. 


This book commends itself to Elec- 
tricilansaad the Students of Klectricity, 
becanse it aims to forma bridge between 
the muny works written ou the theory 
of electricity, and the many works writ- 
ten on its practical applications. Its 
practical value will be seen from the 
tollowing 


TABLE OF CONTENTS. 


CHAPTER I.—Macyerism.—The Lodestone— Arti- 
ficial Vagnets—-Poles of Magnets—North and South 
Se king Poles- Doguet®: Attraction and Repulsion— 
The Earth a Large M et—Magnetic Subsi ances- - 
Methods of Imparting Magnetism—Point of Satura- 
tion=—Co reive Force—Electro-Magnets — Magnetic 
In luction—Stren zth of a Mawnet-Pole— Measurement 
of Magnetic Force —T.'rsion-Balance— Method of Os- 
cillations — Broken Mi nets—Lines of Force—Mag- 
netic Field—Wathematical Explanation of Curves of 
Lines of F ree—C comparative Strength of Magnetic 
At. raction and ee Repulsi n—The Compass— 
Dip 

CHAPTERIL -Fesctionat Evgorriciry. —-Electrical 
Attraction and Repulsion—Negative and Positive 
Electricity —Simultaneous Production of Positive and 
Negitive Electricity—(‘harge-—Conductors and In- 
su'ators—Quantitative Laws of Attraction and Re- 

stilsion—Unit of Elec heres -Electric Induction— 

nductive Capacity—Electricity resides upon the 
Surface—Electric Density —Leyden Jars, or Conden 
sers—Electrical Machines—The Plate Machine— The 
Holtz Macnine—Other Methods of Producing E ec- 
tricity—Atmospheric Electricity. 

CHAPTER III.— Work anv PorentiaL —Definition 
of Work—Unit of Work-— Electric Potential—Electr.- 
fication by Contact—Sir William fThomson's Electro- 
meter. 

CHAPTERILV.—Vottaic 
tric Couple—Polarization—Means of Preventing— 
Mechanisal Means: Smee’s Battery —Chemical 
Mean ;—Flectro-Chemieal Means —Single-Fluid Bat- 
teries—The Bichromate  Battery- -Leclanehé Bat- 
ery — Two-Fluid Batteries — Daniell’s — Gravity — 
Grove’s—Buusen's. 

CHAPTER V.—Laws or Currents.—Electromo- 
tive Force -Strength of Current—Resistance--Ohm’'s 
Law—Unit Strength of Current—Unit Quantity of 
Current—Unit of Resistance—Laws of Resistance-— 
Capacity Unit of Capacity —Practical Units—Prac- 
tical Units of Putential ; of Resistance; of Quantity ; 
of Capacity —Sirople Circuits Grouping of Celis— 
Long and Short Coil Instruments—Branch or Shunt 
Circuits—Development of Heat by Currents—Joule’s 
Kquivalent—Electrolysis —lors—Laws of Electroly- 
sis— Electrical Writing—Llectrotypiug —Electrop' at- 
ing 

CHAPTER VI 


BatreRiEs.—Simple Vol- 


SECONDARY OR STORAGE BATTERIES. 

Laws Goverving Electric Sturage of Energy 
Grove’s Gas Battery—|'lanté’s Secondary Battery 
Faure's Battery Batteries of Sellon, Swan, Brush, 
Kabath, Maloney and Kvuyl, Eaton, Starr, Finney, 
Haid, Edison,’ Keith—Electromotive Force and 
Chemical Force 


CHAPTER VII 
General Description 

Batteries of Brard, Jablochkoff, Higgs, 
Patterson, Wallace and Davies. 

CHAPTER VIIL—Evecrro-MaGnetism.— Magnetic 
Nature of Electric Currents—Electro-Magnets—Posi- 
tive and Negative Directions of Lines of Force 
Amp?re's Theory of Magnetism—<Action of Currents 
on Magnetic Needles—Deflection of Conductors by 
Magnet-Poles—Magretie Actions of Currents on 
each other—®orms and Proportions of Electro-Mag- 
nets—Elect ic Belle. 


TuerMo-ELectric BATTERIES. 
Prospects of Thermo-Electricity 
Randa'l, 


SO) i ot a bo CIE 


OD TILL 


N PRESENTS 10 


THE GRAMDEST OFFER EVER MADE BY ANY PUBLISHERS. 


CHAPTER IX.—Invuction-CurReEnTs.—General 
aan nee of Phenomena—Direction of Induced 
Currents—Unit Electromotive Force of Indueed 
Currents —Induction of Currents by Seevtute tpate 
tte Currents; Self- Induetion—Ruhm- 

orff’s 


CHAPTER X.—Ex.ecrrica, Mrasvuesments.—Gal- 
vanometera—The Sine Galvanometer—The Tangent 
Galvanometer—The Differential Galvanometer—Sir 
William Thomson’s Mirror Galvanometer and Ma- 
rice Galvanometer—The Ballistic Galvanometer— 
ey ee: Deprez Ammeter—Ayrton an: Per- 

u gf and Voltmeter—Ayrton and Perry’ 2 


eter and Voltmeter— on and Pe 

inion Ammeter and Voltmeter—Vo % 
stn Voltameters—Measurement of Resist- 
ance —Methods with Sine and Tangent Galvanometers 
—Differential Method—Wheatstone’s Bridge--Rheo- 
stats and Resistance-Coils— Battery Measurements—- 
Measurement of Interval Resistance and Electro- 
motive Force—Measurement of Capacity . 

CHAPTER X1I.—TeLearapny.—General Descrip- 
tion—The Sounder—The a xe Polarized Relay 
—The Key—The Rezister—Multiplex Telegraphy— 
——— hy Speed of Signaling ~ Sys a a 

elegra = of Let Mosaieg ~ tardation ; 
tro-static ation on Land Lines — Auto- 
matic obama ve Gomeedl Description—The Leggo 
System ~Autcereghic Telegraphy. 

CHAPTER XII.—Tue TeE_epHone.—Reiss’ Musical 
Telephone- Bells 9Theories—Undulatory Currents— 
Bell's Telephone—Edison’s Transmitter — Edison’s 
Motograph Receiver—Induction Transmitters—The 
Microphone—Induced Effects—Theories of the Mi- 
cropltone— Limited Telepbosie Transmission—Sub- 
marine atid Underground Telephone Lines. 


CHAPTER XIUL—Tse Evecrraic Licut.—Arc 
Lights —Regulat rs—Are Lights in Series—Differen- 


tia! a ee Lamps—Clock-work Lamps— 
Jablochk« ff Candles-- Incandescence-are Lamps— 
The Soleit Lamp—Incandescence Lam »—Stact's 


Lamp—Edison’s, Maxim’s, Swan’s, and Lane-Fox’s 


Lamps. 


CHAPTER XIV.--Evecrric Macntnes.— General 
Principles—Different Classes of Machines—Commu- 
tators — Alternate-Current Machines — Continuous- 
Current Machines—Edison’s Machine—Weston’s Ma- 
chine—Gramme’s Machine—The Brush Machine — 
Excitation of Field-Magnets—-Different Methods of 
Excitation —** Characteristic ’’ Curves of Dynamos. 

CHAPTER XV.—E.ecrro-Vorors.— Analysis of 
Action—Different Forms of Motors—Different Dvna- 
mos used'‘as Motors—Direction of Rotation of Differ- 
ent Types—Counter Electromotive Force—Regul i- 
ting Electro-Motors—Ayrton and Perry’s Regulator— 
Th: Electric Hammer. 


CHAPTER XVI.—FL.LEctric DISTRIBUTION oF 
Power. —General Principles—Electrical Work—Unit 
of Electrical Work—Electrical Horse-Power —Table 
of C. G. 8. and English Units—Transmission of 
Power—Radiation of Heat by Conductors—Different 
Systems of tlectric Distribution—Series Syste 
Mutiple-Are System—Multiple-Series and  Series- 
Multiple sSystems-—-Accumulator System—Motor- 
Dynamo System—Induction Syst m—Advantages 
and Disa: oa es of each System— Maintenance of 
Constant E. —-Size of Conductors; Sir Wi liam 
Thom on’s Rule. ‘Generative Efficiency of Machines; 
Silvanus Thompson's Rules—Lead of Brushes— 
Electrical Efficiency of Machines; Formulas therefor 
—Efficiency and Maximum Power of Motors; For- 
mulas therefor—Arrangement of Accumulators. 

CHAPTER XVII.—Merenrs - - Necessity for M eters 
—Edison’s Meters—Ayrtun and Perry’s Erg-Meter— 
The Sieméns Power Meter —A yrton and Perry’s Ohm- 
meter. 

CHAPTER XVIIL.—Evectric Rattways.—The Con- 
ductor an-| the Accumulator Systems—General Ad- 

vantages of Electric Railways—Railway in the 
Mies of Zwmkerode—Si mens Railways in Berlin— 
Electric Street-Cars—Systems of Siemens and Field 
~The Portcush Railway—The Accumulator System 
as tried in London--Calculations of Horse-Power, 
ete. 


The book {8 now ready, and copies 
will be mailed, postage prepatd, on re- 
ceipt of the price, Address cither 


D, VAN NOSTRAND, Publisher, 
23 Murray St., and 27 Warren St., New York ; 
OR, 
W. J. JOHNSTON, Publisher and Bookseller, 
No. 9 Murray Street, New York, 


From whom copies of any book pub- 
lishea by ©, Van No-vtrand can x»iways 
be oDtuined at pablisher’s prices. 
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BERS 


SUBSCRI 


A HOUSE AND LOT OR $5000 GOVERNMENT BOND FREE. 


In order to increase our already large list of yearly subscribers to § 
make the fellowing liberal and magnificent offer to ewery rvader o 


take advantage of it at once. 


FOR ONLY ONE , DOLLAR 


known publication, 


numbered NTS which = & = +4 sg ~ ol the Fa 
TS to be given away to our subscribers Jan. 15, 1884 
in this way you can get your subscription free for a few hours’ work. 


and get te friends to join you ; 


*O000 belore the 15th of January, we 
hie advertisement wiio wishes to 


we wi'l enter your pame on our subscription books and forward you 
= one => peste 


vx a a a teaats and well- 
together with a 


AONIFICENT AND COSTLY 


ake the list, then sendin your suveciiption 


LIST OF PRESENTS TO BE GIVEN OUR SUBSCRIBERS 


1 Brown Stone House & Let in New York City Ot8.eee 


1 U. 8. Government Bond 
8. Konds of $1000 each 

S Greenbacks of $500 each 
a. 7 a7 $1 oo * 

8. ¢ F 
legant Square Grand Pianos $500 each. . 

) Beautiful 27 Stop Cabinet Organs $100 « ach 
1 Pair Be utiful Matehed Serene. 

1 Brewster Koad Wagoe and Pol 

1 Blegan'! Silver-plat- Dieacr Set, i 

1 Klegant Suit Parior Furniture 

5 Gents’ Biegant Solid Geld Watches 
10 Ladies 


Also 
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U. 
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t. 
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1 000 
1,000 
1,000 
500 
200 


500 
600 


77 other useful and valnable presente, rangi: 


25 Gents’ sol d Coin Si ver Watches 
25 Ladies’ Cha'elaine Watches 
10 Beautiful Solitaire Diamond Rings 
5 Elegant Silk Dress Patterns . 
= Beaut ful Nickel Clocks. $2 each... 
raph Albums, $2 each 
soo Silver Pocket Fruit Kaives 
500 Ladies’ and Gents’ Poeket Knives. 
250 Sets Silver-plated Tea Spoons. . 
ease A 8. Lay abe, Ad oom 
ooo ¥ 


#0 SOE A CATA bite | 


in value from 26 cents to $1.00 cach, making a total of 





valuable and > presenta, ao ti we each > ane every ene who subscribes will receive 
BIW BS bor One Boor audan otagnet Present hesides. 


SHO a 
All of the above presents w ut be awarde! in m5 AND im, 


SAN. i8"t at our ana ne GAL OR nay. fo AND "WORD 


not attend ise have presents sent to any part of the United States or Canada, 


forwarded by mali to every subscriber 


THE HOUSEHOLD MACAZINE 


of America 
“> is Sie ro beautiful illustrations and choice literature. 


FAVORITE FAM 
tinted cover, bound, ala nea Tend e —_ 


spared to make this pablication one of the finest in the world. 
It contains stories, poems, sketches. stutistics, useful information, household notes, the 


Department, fashion letters and notes, 


e cl v the 

D CONTE: T TO BE VEN 

are to be given hereafter, RE..2t who 

Printed lists of the awards will be 
js IN_ITS SEVENTH XEAR, 

The Magazine ‘ts one 

lt contains twenty large pages, with elegant 


No expense is 
It is ably edited, and contains an JMustrated Fushion 


vtia 





kitchen, garden, toilet, children’s department, Sibbath reading, etc., ete., iu fact every thing that can be is done to make 


ne publication-*worth more than the subscription price. 


MIMS. we MAKE NO CHARC 


R ER * hie he wane to geta 


for these presents, the $1.00 is the n PR subecription price 
rand Present worth $15,000. OUR P 


iT must come 


from RAEN pe ites ag, and we believe you will like our publication so much that you Rorite: take it. 
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eripts. Send $10 
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@ we will send six subseriptions and six mumbered ree 
08, with the name of ten friends or acquaintances, and we will send sonere subscriptions 


and twelve numbered receipts, thus giving you (we receipts and subscriptions FRE 


ONLY ONE DOLLAR 


ecures the Magazine One Year and a numbered receipt thet is worth from 
25 cents to $15,000, Do not miag this opportunity. 


$5000 IN PRIZES TO AGENTS *" gy.sangy ust oF 


With vour subscription and receipt we send our CONFIDENTIAL TERMS where we offer 
og to the one sending tn the most subscribers before Jan. iS5th. We refer to any 
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10 Barclay St., New York. 


NOW READY. 
ELECTRICAL MEASUREMENT, 


AND 


The Galvanometer and Its Uses. 
BY T. DB. LOCK WOOD, 


144 pages, handsomely bound, large clear type, 
and fully illustrated with diagrams of 
connections, engravings of 
apparatus, etc. 

Price, $1.50. Sent by mail, post-paid, to, any 
address upon receipt of price. 


moery Telegraph Office Manager or Tele- 
Braph Operator, Every Telephone Central 
istrict Telegraph Manager, Every Stu- 
dent of Electrical Science, Every Person hv 
ing charge of Electric Light Plant, or other 
Electrical Arrangements and Apparatus, and 
every Person who takes an interest in Electrical 
Matters of any kind should read 


T. D. 


‘Electrical Measurement and the 
Galvanometer.” 


Itis the only book which explains in plain 
English, and without algebraic formule, all 
about Hlectrical Measurement and the Use o/ 
Galvanometers, besides giving fully detailed 
and illustrated descriptions of 


GALVANOMETERS AND RHEOSTATS, 


With all diagrams of connections required in 
using them, and the plain and ae aa reason 
why for everything. 

In this remarkable book the whole subject of 
Electrical Measurement is made so clear and 
plain that any one can easily understand every 
explanation, and can practically make electrical 
measurements without difficulty, and especially 
without ‘**doing” sums in algebra. 


LOCK WOOD'S 





PUBLISHED BY 


J. HK BUNNELL & 00, 


112 Liberty Street, 
NEW YORK, 
_To whom all Orders should be sent. 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 





SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 


America of 


PURE GUTTA-PERCHA INSULATED, 


| 

SUBMARINE, SUBTERRANEAN AND | 

\ERIAL TELEGRAPH, TELEPHONE AND | 

ELECTRICAL WIRES AND CABLES OF | 
EVERY DESCRIPTION. 

Suie Licensees under the Simpson patent for | 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 


iUTTA-PERCHA AND BALATA 





| 
| 
| 
INSU- | | 


TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 


WIRES, 
FOR OFFICE, AERIAL, UNDERGROUND | 


AND BATTERY USES 
Alse, every variety of Compressed Electrical | 
(‘ordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric L’ght and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
-red Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
ptone Cords—Fiexibie Elevator Cables, etce., 
G. P. Sheet for Cable Splices, and every descrip- 
thon of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
ro G. TILLOTSON & CO., 


5 and 7 Dey Street, New York. 
Send tor Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 
420, 422, 424, 426 East Twenty-fifth 8t., 


LATED WIRES FOR ALL ELEC- | 
| 
| 
| 








MITCHELL, VANCE & CO. 
GAS FIXTURE MANUFACTURERS 


Have added a department tor the Manufac- 
ture of Electroliers and other fixtures adaptable 
to any system of Incandescent Electric Light. 
ing, also Combination Fixtures for both Gasand 
Electrie Light. 

Estimates and designs furnished upon applica- 

tion 


836 AND 838 BROADWAY, 
NHW YORK. 


a 


United 
States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 
N. 7. 





INSURES AGAINST ACCIDENTS AT HALF 
THE RATES OF STOCK COMPANIES. 


$70,000,000 of Insurance in Force. 


Not One Dollar of Indebtedness. 
2,000 Claims Paid. Not One Unpaid. 


Membership Fee, $4; Annual Cost About $12 for $5,000 
Accident Insurance, with $25 Weekly Indemnity. 


$10,000 Insurance, with $50 weekly Inde nnity, 
at corresponding rates. 
HOW TO BECOME A MEMBER: 


Write for Circular and Application Blank, 
and when received, fill out your application, in- 
close $4, and forward it to the Secretary at 
New York, on receipt of which a policy will be 
promptly mailed to you. 


CHARLES B. PEET (of Rogers, Peet & Co.), 
President. 
JAMES R. PITCHER, Secretary. 
THE 


AW BATTERY 











SIZE OVER ALL, 744 x 414 INCHES. 


PATENTED. 








THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. No acids: No odors. Great recuper- 
ative power. Nothing to renew except the 
zinc and sal ammonjac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule of Prices 

Single Cells, $1.25. 

Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 
WiiuiaM A, CHILDS, Manajrer. 





Office at the Works. NEW YORK CITY. 


FRANK SHAW, Engineer. 
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HOLMES, BOOTH & HAYDENS 
MANUFACTURERS OF 
FIREPROOF INSULATED ELECTRIC LIGHT WIRE 


From Pure Lake Superior Copper. 


Conductivity Guaranteed. 


Patent ‘‘K. K.”’ Insulated Copper and Iron Wire. for Telephone and Telegraph Use. 


49 CHAMBERS ST., N. Y. 


WORKS: WATERBURY, CONN. 


18 FEDERAL ST., BOSTON, 











ELECTRICITY! 


EVERY FAMILY SHOULD HAVE ONE OF 


DR. JEROME KIDDER’S 
» Electro-Medical Apparatuses 


THEY ARE THE BEST, owing to the Sim- 
Plicity of Operation, Durable Construction and 
duces Qualities of Electricity they pro- 

uce. 


DISEASES CONQUERED ! 
THE ENEMY ROUTED! 


Why suffer from the effects of Rheumatism, Gout, Neuraigia, 
f Paralysis, Dyspepsia and Nervous Dis2ases. when you, can 
= p'ocure the only positive eradicator of diseases and prorffoter 
= of health ? 

Our superior Electro-Medical Apparatuses have stood the 
test, and are pronounced invaluable as remedial agents. 

The public should be on their guard against the many so- 
called Electric Belts, Bands, Armadillos, Brushes and Gar- 
ments, as they are made to deceive the public, and not for | 
their so-called Electric Currents. 

To distinguish the genuine from the spurious, send for a 
copy of the * Electro-Allotropic Physiology,” mailed free. 

Address JEROME KIDDER MANUFACTURING CO., 820 
<yesaiarkl New York C . 


THE ANSONIA BRASS & GOPPER 6O., 


MANUFACTURERS OF 


Pure Electric Copper Wire, 
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With H. Splitdorf’s Patented Liquid cma oad 


LA.B &C.CC 
= covered with Cotton or Silk. 
0 | = ™, a 
-_ LINE WIRE. 
Fire-Proof House and Office Wire fur Indoor Use in Electric Lighting | 


Wrought Metal Gongs, for Annunciators, Telephones, Ete. Zine Rods, Battery Copper, Ete. | 


19D & CLIFF STREET, NEW YORK. 


21 


NOs. 


ROBERT PITCAIRN, Treasurer. 
ASAPH T. ROWAND, Secretary. 


GEORGE WESTINGHOUSE, Jr., President. 
C. H. JACKSON, Vice President and General Manager. 


HENRY 


THE UNION SWITCH AND SIGNAL C0., 


PITTSBURGH, PENNA., 


A CONSOLIDATION OF 


THE UNION ELECTRIC SIGNALCO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. | 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS | i 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


ta3” Plans, estimates and detailed descriptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
Office and Works, Corner Fayette Street, Garrison Alleyand Duquesne Way, 











== For Magnets, Telephones, Electric Lights, Etc. | _ 


SNYDER, General Agent. | 


BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 


No. N. WY. 





Manutacturers ot 


LONG POLES FOR CITY USE CON- 


STANTLY ON HAND. 











“aoa tina No 9 Barolay Streot 
CEDAR TELEGRAPH POLES, TELEGRAPH INSTRUMENTS, 

ANNUNCIATORS AND BURGLAR 

BROWNLEE & CO., Telegraph Instruments for Ruil- 
‘TELEGRAPH WIRE. TELEPHONE WIRE. 


17 MURRAY ST., 
C. E. L. BRINKERHOFF. 
Sheet Rubber, Rods, Tubing, Ktc., 
RUBBER HOOK A saad : a i LONGSTREET, | 
Window Sukes, whines, 
And Specialties of any Required | IN E) W YORK, 
eet MANUFACTURER AND DEALER IN 
| LIGHT POLES FOR TELEPHONE LINES AND Telephone and Telegraph Supplies 
OF EVERY CESCRIPTION, 
50,000 Split Cedar Posts on Hand Ready ALARM APPARATUS, BATTERIES 
for Immediate ver 
de ties AND BATTERY MATERIAL. 
__Detroit, Mich. hee road Use a Specialty. 
WASHBURN & MOEN MANUF ACTORING COMPANY 
WORCESTER ASS. 





CAPITAL $1,500,000. 


ESTABLISHED 1831. 
16 Cliff and 241 Pearl Street, New York. 


215 Lake Street, Chicago. 

This Company having giveu careful attention to Telegraph Wire from the introduction of the 
| Art of Telegrapby, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


| and anticipating at an early day the greatdemand that would exist for that article, they well 
adopted and fully proved certain methods and appliances for the production of Telegraph as have 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DoUBLE SrEMENS FURNACE). 


All Wire made by this Company for Telegraph or Telephone purposes is thoroughiy tested 
before shipping, with regard to Conduetivity, Tensile and Torsion strength, as well as Elongation. 


Prices and terms for Telegraph or Telep one Wire— Plain, Oiled or Ge! zanized—given upon 
a pehention. 
. R.—The qualities known as extra Best (FE RB. ¥.) and Rest Rest (Bi kept constantly in sto k. 





TELEGRAPH AND TELEPHONE THE KERNER STYLOGRAPHIC PEN 


65,000 25 to 60 feet. No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 


Ask your stationer for one, or send 


TUE 


the market, 


25 





Latest Improvement in STYLOGRAPHIC PENS. 
Buy no other, the KERNER is the only PERFECT Stylographic Pen made for the money, : 


KERN Ele 


$1.00. 


The Pertection of Action, 


Flexible Air Tubc. 
and challenges comparison with any $5.00 pen in 


to 
STYLOGRAPHIC PEN COMPANY, 
BOND STREET. NEW YORK CITY. 





Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY, 


EAST SAGINAW, MICH. 


HOSPITALIER. 


SECOND EDITION NOW READY. 


THE MODERN ATFLICATIONS 
ELECTRICITY. 


2 VOLS) 
BY 


E. HOSPITALIER. 1 : 


Sent Post-Paid on Receipt of Price, 38.00 3 
ADDRESS 


W J. JOHNSTON, Publisher, | 
N>.9 Warcay $t.N,. 0 | 








None 


LECLANCHE “J©rism” BATTERY 


—_THE-— 


Creat TELEPHONE BatTERY, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


arn, Gren ine: ethan the PILE-LECLANCHE on leans yeu Jar 


+k ADOPTED BY ALL THE | ELEPHONE COMPANIES. *« 


Over 500,000 cells now in use in the United States and 1,000,000 in Europe. 
Beware of [nfringements and Cheap [mitations. 


Special Discounts for Quantities of 100 Cells and upward, 


Price Reduced to $1.65 Per Cell. 


THE LECLANCHE BATTERY CO., 


149 WEST 18th STREET, NEW YORK. 


Or, L. G. TILLOTSON & CO., General Agents, 


5 & 7 Dey Street, New York. 
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A MACNIFICENT WORK!!! — 


POEMS OF WILLIAM WORDSWORTH. 


Edited, with an introduction, by Richard Henry Stoddard. 


320 Large Pages, Elaborately Illustrated. 


IS THE MOST PRETENTIOUS VOLUME WE HAVE YET 


THIS 


EVERY 


ILLUSTRATION IT OONTAINS WAS ENGRAVED ESPEOIALLY FOR Ii, 


Cloth, Gilt Edges, Price $3.00. 


ISSUED 


BY THE FOREMOST OF AMERIOAN ENGRAVERS, 


There are no fewer than 74 engravings in the book, and they are all large; nearly every one being what might be called full page. 


The Book is Unusually Prettily Bound, with a Profusion of Gold on the Side and Back, and Gilt Edges. 


The design for the cover was made especially for it, by an artist whose reputation for such work is national. 


For the purpose of securing the proper margin, the paper—which is thick, fine and of a rich cream tint—was also made to order; and throughout no ex” 


pense was spared to add to the beauty, value and attractiveness of the book. 


No such elaborate edition of Wordsworth has ever been published on this side of the Atlantic. 


than this, cost from $9 to $12 a copy. 


ent. The book is all ready and orders will be filled as soon as received. 


Similar works published in England, not any handsomer 


The price of the present volume, however, puts it within the reach of every telegrapher wishing to make a holiday-pres- 


As this is the most elaborate of our book publications, and by far the most expensive in its preparation, as well as one that we feel a particular pride in for 


its elegance and beauty, we are anxious that every one connected with Telegraphy, Telephony and Electric Lighting should have a copy, and also that it should 


be used by them for making holiday presents. 


The low price puts the book within the reach of all. 


AGENTS ARE WANTED EVERYWHERE 


TO INTRODUCE THE BOOK 


AND SELL COPIES AMONG 


THEIR FRIENDS. 


Such liberal terms will be given that the time spent will have been found to be well employed. 


To those agreeing to do what they can to sell copies of the book, we will send a sample 


copy, postage prepaid, on receipt of $2.50. 


Inclose $2.50 for a sample and see how many copies you can sell before Christimas, 


A Cheap, Seasonable and Elegant Work! 
| 


Lighting Fi 


CHRISTMAS 
EVERCREENS. 


A COLLECTION OF CHOICE 


TELEGRAPHIC AND GENERAL POETRY, 


HANDSOME HOLIDAY PRESENT. 


Illustrated by a Frontispiece and Fifty Fine Engravings. 


HEAVY TINTED PAPER. CLOTH EXTRA. FULL GILT. PRICE, 1.50. 

CHRISTMAS EVERGREENS has been so ENTIRELY RE-ARRANGED, by the 
addition of much new matter—including a dozen fine cuts and a beautiful frontispiece—that it is 
now virtually a new book, and the publisher thinks he can safely claim, at least as handsome a 
volume at the price as has ever been issued by any publisher, American or foreign. 

Prettily bound and reasonably priced, * * * comprising gems from many of the first 
American and English poets, accompanied with a profusion of wood cuts on varied subjects.— 
Publishers’ Weekly. 

We can indite no word notice of this volume that will do justice to its merits, It is a beauti- 
fully printed and bound souvenir for the holiday season, and is among the rarest and best of that 
class of literature. — Washington Republican. 

‘Christmas Evergreens” is an elegant, full gilt, well-printed and finely illustrated volume. 
It displays excellent taste in mechanical execution, while its poetic selections are of the very best 
character. Many of the selected pieces are old favorites, which will continue to hold their place 
in the affections of the lovers of true and elevating poetry for many centuries to come. The 
volume makes a fine Christmas present. — Providence Star. 





| 


NEW EDITION JUST PUBLISHED! 


- 


& Eee Lashes 


A VOLUME OF 


CHOICE TELEGRAPHIC LITERATURE, HUMOR, FUN, WIT AND WISDOM, 


COMPILED BY 
W. J. JOHNSTON, Editor of ‘‘ The Operator,”’’ 


WITH CONTRIBUTIONS FROM THE PENS OF 


W. P. Pups, “ John Oakum ;” D. C. SHAw, ‘Oney Gagen ;” J. A. CLIPPINGER, ‘‘ Sampson;’ 
E, O. Coase, “ Nuf Ced ;” JosepH Curistre, ** Werner;” T. C. NoBLE, JR., ‘* Chops;” 
C. E. Watts, ‘‘ Yosef;” RautpH W. Pops, Geo. H. Buss, J. D. 
Rem, H. VAN HOEVENBERGH, Miss L. A. CHURCHILL, 
and others, and copiously _ illustrated. 


The book also contains a brief and interesting life of PRoFEssoR MORSE, by Benson J 
Lossing, the well-known historian, and a Telegraphic Sketch, by Charles Barnard, Editor of 


| ‘* World’s Work,” Scribner’s Monthly, both handsomely illustrated. 


{60 Large Double-Column Octavo Pages. 


PRICE 


Cloth. 


REDUCED TO 81.00. 





LIGHTNING FLASHES is made up of short, bright, crisp, ably-written stories and 
| sketches from the pens of all the foremost writers in the ranks of telegraphic literature. The 
| matter it contains bas been carefully selected aud arranged by the editor of THz OPERATOR, who 
also contributes to it, and nothing has been admitted into its pages that is not of permanent 
jnterest to the telegraphic fraternity. The book makes a beautiful ornament for a parlor table. 
and for a present—especially a boliday present—to a friend, old or young, married or single, in or 
out of the profession, nothing could be more appropriate. One article alone, that by Benson 
J. Lossing, LL. D., the well-known historian and personal friend of Professor Morse, is well worth 
the entire price of the volume, as it contains a brief life of the great Father of the Telegraph, with 
which every operator in the land should be thoroughly familiar. ‘‘ Lightning Flashes” will afford 
delightful reading for either summer or winter, and no telegrapher should be without a copy. 





Copies of any of the above will be mailed, POSTAGE PREPAID, on receipt of the price. Agents Wanted. Address, 


W. J. JOHNSTON, Publisher, No. 9 Murray Street, New-York. 
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CHRISTMAS 
ANNOUNCEMENTS 


Ww. J. JOHNSTON, Publisher, 
NO. 9 MURRAY STREET, NEW YORK CITY. 


Herewith are announced certain books, all of which contain good and interesting 
reading, excellent alike both for the private library and the family. The biography 
a delightful 
poetry selected 


of an eminent soldier and statesman; a charming work of fiction ; 
book of information and instruction about telegraphic matters ; 
from many authors, and a handsome volume of the best productions of Wordsworth, | 
fill a list of publications possessing very remarkable interest throughout the 
year, but especially in this HOLIDAY SEASON, when parents and brothers and sisters 
and husbands and wives and relatives and friends are thinking what to buy as suit- 


able for a present. Every one of these books is the right thing for a Holiday Pres- 


s¢ 


tween ‘‘is” and ‘‘has been’? in thenmectding sentence is one well con- 
sidered. Wordsworth’s poetry has survived theattacks of small wits 
and is ranked among the best which gives an unmatched distinction to 
English literature. The critic can now write Shakespeare, Milton 
and Wordsworth as the greatest names in English verse, and his 
judgment is not the subject of a sneer. Fifty years ago 
this estimate, which is extensively and_ increasingly ac- 


cepted, would have been received with surprise, if not with 
contempt. Wordsworth’s poetry has proved like gold tried in the 
furnace, 


Admitted that Wordsworth, like the most of people, had 
crotehet.. His earlier poems were distinguished by an affectation of 


‘ 





ent. They are all well made and tastefully got up books, with strong and endur-. 
The Wordsworth is one of the most beautiful books that has | 
been put on the market for a long time; handsomely bound and sumptuously | 
illustrated, and edited by Richard Henry Stoddard. 
“Telegraphic Tales and Telegraphic History,” 


“Grant” and “Wired Love” are selling capitally, and are universally commended. 


ing qualities withal. 


“ Christmas Evergreens” has 


been highly praised by the press. 


All ages, all purses, all tastes are provided for, and there is excellent value for 


money in the case of every book offered. 
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From poem ‘ On the Extinction of the Venetian Republic.” 


‘ness of its immaturity. 





‘** Happier far 
Could they have lived as do the little birds 
That peck along the hedges, or the kite 
That makes his dwelling on the mountain rocks.” 


‘simplicity as to subject and style, which his ingenious defense thereof 
failed to justify. 


But nis genius survived an inconsiderable weak- 
The English language has rarely reached such 


‘copiousness and majesty of diction as in many passages cullable from 


POEMS OF WILLIAM WORDSWORTH : Edited, with an Introduction, by Richard | 
Henry Stoddard. 320 octavo pages. Elaborately illustrated and superbly bound. 
Gilt edges. Price, $3. | 

. . hd Ld UW ve . 
Herewith is announced a new edition of the poems of William | 
Wordsworth. In this country, as in England, the poet of nature is | 
steadily gaining in popularity. Asarule, the age of newness and 
curiosity being passed, every fresh reader becomes a friend and admirer 
of such poetry as his, which ‘‘ wears well.”’ Those who have once | 
taken a drink from the pure,cold fountain of Wordsworth’s inspiration | 
will often return thereto, to cool the heat of life’s fever. The) 
writer remembers his first introduction to the greatest poet of the cen- | 
tury. He was a schoolboy then, under a preceptor of a just literary | 
taste, who permitted him to know what were the books at the time) 
engaging his attention. At the epoch referred too—for it proved to| 
be an epoch in the individual history of him who pens these words— | 

a volume of Wordsworth’s Sonnets was among the literary treasures on | 

the master’s desk, and the pupil read the divine apostrophe to Milton: | 

** We are selfish men ; 
Oh ! raise us up, return to us again ; 
And give us manners, virtue, freedom, power. 
Thy soul was like a star, and dwelt apart ; 
Thou hadst a voice whose sound was like the sea : 
Pure as the naked heavens, majestic, free. 
So didst thou travel on life’s common way, 


In cheerful godliness ; and yet thy heart | 
The lowliest.duties on herself did lay,” 





These words placed one more disciple at the feet of a prophet who 
perceived and felt above all others the deep harmonies of Nature— 
their power to soothe and heal,to chasten and subdue the passions, to | 
refine and to endow with an abiding happiness. From that time to now 
every day spent without some companionship with Wordsworth has | 
seemed to be an imperfect one. 

No poet is more tenaciously admired than Wordsworth, and no poet 
has been the subject of more flippant criticism. 





the works of the Lake poet. For example: 


‘* Within the soul a faculty abides, 
That with interpositions, which would hide 
And darken, so can deal, that they become 
Contingencies of pomp, and serve to exalt 
Her native brightness. As the ample moon, 
In the deep stillness of a summer eve 
Rising behind a thick and lofty grove, 
Beams like an unconsuming fire of light 
In the green trees ; and, kindling on all sides 
Their leafy umbrage, turns the dusky veil 
Into a substance glorious as her own, 
Yea, with her own inc apne, by power 
Capaci ious and serene—like power abides 
In man’s celestial spirit ; Virtue thus 
Sets forth and magnifies herself ; thus feeds 
A calm, a beautiful and silent fire 
From the encumbrances of mortal life, 
From error, disappointment—nay, from guilt : 
And sometimes, so relenting Justice wills, 
From palpable oppressions of despair.” 
admirer is perhaps excusable, even 


The enthusiasm of a steady 


‘when it leads him to deprecate the omission from any edition 


of Wordsworth’s works of the poems which so wonderfully exercised 
the pleasantry of certain critics upon their first appearance. 
There must be more than their simplicity to account for the won- 
derful popularity of ‘‘We Are Seven,’ ‘‘ Lucy Gray,’’ ‘The Pet 
Lamb,’’ and other early pieces printed and beautifully illustrated 
in the edition suggesting these remarks. The truth is that their 
deep undercurrent of thought and feeling influences the popular 
judgment beyond the carpings of verbal critics with their musty pre- 
cedents. While ‘* Tintern Abbey’? and the ‘*Ode on Immortality” 
are, of course, infinitely out of the reach of petty criticism, the 
detractors of Wordsworth should remember that the early poems sur- 
vive and are published with the unquestionably immortal efforts of 
his muse. Dear to the universal heart is the doctrine of the survival 


The distinetion be- of the spirits of the dead in another condition of being, and of their 
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sweet kinship with the dear ones left behind, but destined to rejoin 
them in a better life: 


‘«* But they are dead: those two are dead, 
Their spirits are in heaven !’ 

‘Twas throwing words away : for still 

The little maid would have her will, 
And said; ‘ Nay, we are seven,’ ” 


Moreover, the choice spirits of all ages have been touched with the 





‘* A garden plot the mountain air perfumes, 
*Mid the dark pines a little orchard blooms.” 


same sympathy expressed with simple beauty in ‘‘ The Pet Lamb.”’ 


Burns saw in the field mouse ‘‘a poor earthborn companion and fel- 





** We are seven, ’ 


low-mortal.’’ These remarks could be extended further. The claim 
is not made that Wordsworth never flags or fails, but all that he said 


has a feeling and a purpose, is grounded on a conviction or a sublime 
perception. which the least dignified expression cannot injure or 
impair. Moreover, peculiarities which those who do not know and 
love the poet cannot tolerate are an interest and a charm to those 
who companionate with him day by day. 

Wordsworth freely confides with his readers. He lays bare his 
innermost thoughts, his deepest feelings. His poems are in this sense 














egotisticul ; but their author was not destitute of dramatic ability, as 
some critics say. The skeptic in the ‘* Excursion,’’ for example, 
leaves on the writer's mind an impression that his personality is 
entirely distinct from that of Wordsworth at any period of his life. 
There is not, to his knowledge, any proof against the presumption 
that the skeptic is as real a creation as Shakespeare’s Hamlet. 

A word should be said in commendation of Wordsworth’s style. He 
is eminently scholarly and precise in his employment of language. 
For this reason, if for no better one—but a better would soon follow— 
our young people should be encouraged to study his works among 
those of other masters oi the language. In these busy times, a correct 
use of English is most desirable. Comparatively few persons attain 
this capability, and the mention of one aid thereto may be of service. 

This brief review, necessarily incomplete, will, perhaps, answer a 
useful service as introducing a superb volume which the publisher has 
produced in time for the holiday trade of the present year. It con- 
tains poems of William Wordsworth, edited with an introduction by 
Richard Henry Stoddard. This feature of the edition givesit a spe- 
cial interest to the numerous admirers of Mr. Stoddard, himself no in- 
considerable poet, and whose remarks will be found of great value as 
a piece of criticism. They are discriminating, just and learned, and 
give an American character to the book which is pleasing and satis- 
factory to those who desire the development of national scholarship 
and literary taste, and give them encouragement. 

The paper and letter press are of the best, and binding most taste- 
fully ornamental in quality. The work contains more than three hun- 
dred pages octavo, generously illustrated in a manner best shown by 
the accompanying pictures. Let it be remembered, however, that in 
the book itself the paper is of superior thickness and finish, and the 
printing done with greater care than is necessary or convenient in an 
announcement. 

The publisher feels that in presenting this superb book to the 
attention of the public—a book, by the way, always opportune as 
a gift, a valuable accession to the library and the home, and the pure 
instructor and solace of many hours to every appreciative possessor— 
he is making an experiment for which he can confidently predict suc- 








‘* This sea that bares her bosom to the moon. ” 





cess, The poet, the editor and the publisher has each done his part ; 
jand now, gentle reader, it only remains for you to do yours, 








CHRISTMAS EVERGREENS: A selection of the best English and 
American poetry. Elegantly illustrated and bound. Cloth. Gilt 
edges. $1.50. 







This is an exceedingly neat and pretty volume for a holiday gift ata 
low price. It includes poetry by Longfellow, Bryant, Montgomery, 
Wordsworth, Tennyson, Sir Henry Wotton, Benjamin F. Taylor, 


George T. Lanigan, Goldsmith, Gray, Eliza Cook, and other promi- 













nent poets, compiled with a view to variety, and including, without 
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prominence being given to them, subjects crea ted under aspects of life 
peculiar to modern civilization. 

Some of the greatest names in poetical literature give a standard and 
classical character to the work, not at all impaired by the attention 
which has been given, in quoting from their productions, to subjects 


Sample Illustration from Christmas Evergreens—Longfellow’s ‘‘ Paul Revere’s Ride.” 





2 STEN, my children, and you shall hear 
, Of the midtight ride of Paul Revere. 


having a live interest inthis unique period of history. But the affec- 
tions and the emotions are the same now as ever in the past, and in 
the great future to come. They are excited by means which may dif- 
fer from those in times that are gone, and in compiling verse for popu- 
lar reading, this is wisely borne in mind, Still, in the collection here- 
with announced, are given many beautiful verses which awaken thought 
of other times and different modes of life, and quicken the sensibili- 
ties to a wide range of sympathy. 

‘‘Christmas Evergreens’’ is a beautiful volume Its illustrations 
are numerous and after some of the best pictures produced by modern 
art inthis and othercountries. Poetry and pictorial art are happily 
associated in the work under description. Moreover, the printer and 
the binder have vied with each other in perfecting a model holiday 
book within the reach of all. 

The publisher can find space for the mention of but a few opinions 
of the press as to the eligibility of ‘‘ Christmas Evergreens”’ for a gift 
book, the parlor and the drawing-room table. 

The New York Hvening Post says it is ‘‘ a very pretty compila- 
tion ; *’ the Boston 7ranscript, ‘‘ the book is well illustrated and 
handsomely printed; the New York Tribune, after a flattering 
description adds, it ‘‘ furnishes an acceptable gift of a moderate 
price.’’ The Washington Republican, Providence Press, Publishers’ 
Weekly and other prominent journals give a similar account of the 
work 


TELEGRAPHIC TALES AND TELEGRAPHIC HISTORY. A Popular Account of the 
Electric Telegraph ; Its Uses, Extent and Outgrowths. By W. J. Johnston. 254 
Cloth. Tinted Paper. Price $1. . 


pages. 


The success of this book has been a marvel, the first large edition 
having been sold out in a few months. It was written for the public, 
who find in it very instructive matters presented without technicali- 
ties, and affording recreative reading which leaves valuable results. 
It is fascinating as a story, yet every possessor has in it a full and 
complete history of the development of the most wonderful achieve- 
ment of modern progress—namely, the subjugation of the lightning 
and its service to the needs of man. <A chapter on pre-electric tele- 
graphs is followed by an account of the invention and of its introduc- 
tion into this country. Then follow a talk about operators and 
messengers and a chapter on the use of the telegraph in war, in which 
due prominence is given to the American civil war. Cable telegraphs 
and the Atlantic cable—a valuable contribution to the history of| 
invention—is succeeded by humorous stories and ‘‘bulls.’? Next 
the freaks of the lightning find places, succeeded pleasantly by an 


account of abuses wrought by the employment of lightning as a 
messenger. Weather reports, railway telegraphy, and new and, 


curious applications of the electric current, with a.whole chapter on 
Electricity and Life, and another copious one on Outgrowths of the 
Telegraph, complete an outline survey of the work, which includes 
within a moderate compass all that the general reader requires to 
know about the subject treated. 

‘‘Telegraphic Tales and Telegraphic History’ is very prettily got 
up. The binding is suitably ornamented from designs by an artist 
eminent in the line of book embellishment. It sells rapidly wherever 
introduced. Both the trade and the public are delighted with it. 

The press, American and foreign, have unanimously approved the 
method and matter of the work. The New York Times says: ‘* This 
quite interesting volume gives the whole history of the telegraph ina 
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most interesting one, and by his thorough familiarity with the subject, 
theoretically and practically, he has succeeded in making not only a 
useful but a most amusing volume.”’ 

After an elaborate review, the London Design and Work 
closes with the regret expressed in the following terse sentence: 
‘‘We regret that we cannot find space for more than a few extracts 
from this exceedingly interesting book.”’ 

‘‘ Very pretty, readable and usefui,”’ is the sententious summary of 
the New York Hapress. 

The New York Suwa, in a long critique, says: ‘* The author has 
chosen an effective and attractive form of exposition, being careful to 
illustrate the salient features, characteristic incidents and important 
improvements of telegraphy by pertinent anecdotes. The result is 
that the book is decidedly entertaining, while, at the same time, it 
presents in a systematic and compact form a summary of such tech- 
nical information as is useful to the general reader, and not unservice. 
able to the professional operator. It is seldom that a book contain- 
ing so much substantial and not easily accessible material of a spe- 
cific kind is commended to a wide audience by a careful and pleasing 
literary treatment.” 

Other pr ominent newspapers have given considerable space to quo- 
tations from this volume, which the publisher confidently reeomme nds 
as a very salable holiday book, and one in steady demand throughout 
the year. Young people are invariably pleased with it. 


‘ 
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WIRED LOVE: 
Cloth. 5c. 


A Romance of Dots and Dashes. By Ella Cheever Thayer. 256 pp. 

The writer of this clever,bright story had a happy inspiration when 
she hit upon its subject. Her work gives a pleasing and faithful 
insight into the every-day life of telegraph operators, male and 
female. In the development of the plot, their recreations, loves and 
jealousies, the humor which lightens their toils, their business as pira- 
tions, diverse peculiarities and their domestic life, are delightfully 
described and all consistently within the artistic necessities of the 
successful novel. People who take up this work are apt to read it 
from beginning to end without loss of time. ‘‘ Wired Love’? is, in 
brief, an eminently successful story, in which American operators are 
deeply interested, because of its special refevence to their occupation ; 
but less sothan the general public, who find in it the first and the only 
novel having as its principal characters the useful and intelligent class 
of persons who both make the lightning talk and interpret to those 
who need its disclosures what it has to say for them. The publisher 
has given great attention to the mechanical presentation of this 
book, which is unquestionably cheap, attractive and of lasting in- 
terest. 

‘* Wired Love,’ remarks the Chicago /n/er-Ocean, ‘is a good book 
to make you forget business and cares, and leaves pleasant memories 
behind it.’ The Boston Transcript advises every (re who wishes to 
read a bright, original book, and desires a good laugh, to buy 
‘* Wired Love.”” The New York Mail commends it for its ‘* clever- 
ness and humor.’’ The Boston Herald adds that the ‘‘ book is writ- 
ten in an easy, off-hand style, is pervaded with great humor, and its 
sentimental portions contain some suggestions of wisdom that are 
expressed with great force, beauty and originality.’ 


« 
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GENERAL U. 8. GRANT: His Early Life and Military Career, with a biief account 
of his Presidential Administration and Tour Around the World. By J. K. Lacke, 
of the New York Commercial Advertiser. 512 pages. Cloth. Price $1. 

Biographies are always the most profitable reading, since they not 
only yield us the pleasure experienced in perusing a good novel, but 
also teach us the practical lessons in life, and inspire in us the com- 
mendable spirit of emulation. A great many men fritter away their 
lives in a manner useless to themselves and to the community, simply 


because they have neglected the stimulating influence of the 
example of successful men who have gone before them. It 
lias been a favorite theory with the writer for many years 


that when a young man makes up his mind to try to be sue- 
cessful in the world, he should fix upon some great. historical 
character, make him his patron saint and ever strive to imitate 
himin all that is good. All through the long range of biographical 
literature are found great men who have struggled up from the 
‘arpenter’s bench, the weaver’s loom, and even from the laborer’ shod 
until the ** fierce light’? illumines their wonderful characters to poster- 
ity. 

The interesting historical work announced at the head of these re- 
marks leads usin the most entertaining manner through the great 
surging current of a human life—the life of Grant—sweeping on from 
comparative poverty tofame and fortune, the stream swelling with 
mighty deeds as it flows resistlessly onward—on through every one of 
the fifty-nine years which weigh so lightly on the General now. We 
are with him in the humble home of his childhood—the fair-haired 








-rief and intelligent manner. The topic chosen by the author isa 


boy, unknown and unnoticed—and again we see him, after the lapse of 
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a few years, standing on the shell-ploughed field, the Commander- 
in-chief of a triumphant and overwhelming host, a millionstrong. We 
see him in civil life toiling at his daily labor fora struggling family, and 
again we hear the clanking of sabres trailing from the sides of strong 
men, proud in their might, surrounded by flaunting flags, and charmed 
by martial music—and here, again, we find him the noblest and grandest 
of them all. We accompany him on his triumphant, cireum-mun- 
dane tour, and hear the tanner’s boy imparting sound advice on mat- 
ters of state to Tycoon and Wong -hi, with Sultans, Grand Lamas, 
Kings and Emperors hanging upon his words—a living monument 
and certificate to the world of the freedom of America, which sets no 
limit tothe poor man’s aspirations. 

W hatever may be thought of General Grant’s political action, his 
private life and his steady rise to highest eminence are distinctively 
American achievements, of which allshould be proud. 

There are more conflicts yet to come, more victories to gain, more 
youths to win glory. The battle of life is never won without ambi- 
tion, and the best way to stimulatea healthy ambition is to read well- 
written and comprehensive biographies of eminent men. A book of 
512 pages, retailing for one dollar, leaves no excuse for not studying 
one such work, 


TELEGRAPHIC TALES 


AND 


TELEGRAPHIC HISTORY. 


A POPULAR ACCOUNT OF THE 


RLECTRIC TELEGRAPH-ITS USES, EXTENT & OUTGROWTHS. 


By W. J. JOHNSTON, Editor of “The Operator.” 


Handsomely Printed on Tinted Paper and Elegantly 
Bound in Cloth and Giit. 


154 Pages. Cloth. Price, $1 


The Remarkable favor with which this 
Book has been received, both by 


TELEGRAPHERS, PRESS AND THE GEN- 
ERAL READING PUBLIC, 


will be seen from the following extracts, selected from a 
large number of complimentary notices received 
since the book was published: 


PRESS NOTICES OF “TALES AND HISTORY.” 


WHOLE HISTORY OF THE TELEGRAPH. 


This quite interesting volume, the work of the editor of THE OPERATOR, gives the 
whole history of the telegraph in a brief and intelligent manner, The topic chosen by 
the author is a most interesting one, and by his thorough familiarity with the subject, 
theoretically and practically, he has succeeded in making not only a useful but a most 
amusing volume.—New York Times. 


CAREFUL AND PLEASING LITERARY TREATMENT. 


The author has chosen an effective and attractive form of exposition, being careful to 
illustrate the salient features, characteristic incidents and important improvements of 
telegraphy by pertinent anecdotes. The result is that the book is decidedly entertain- 
taining, while, at the same time, it presents in a systematic and compact form a sum- 
mary of such technical information as is useful to the general reader, and not unser- 
viceable to the professional operator. It is seldom that a book containing so much 
substantial and not easily accessible material of a specific kind is commended to a wide 
audience by a careful and pleasing literary treatment.— New York Sun. 











COVERS THE ENTIRE FIELD. 


Covers the entire field of telegraphic literature. The crude methods of signaling in 
use among the ancients; the invention, perfection and introduction of the electric tele- 
graph; the telegraph in war; cable telegraphs, railroad telegraphy and train dispatch- 
ing; wet '=. «« most recent applications of electricity; the telephone; elcctric 
light; electric railways; the photophone; telegraph operators and messengers; humors of 
the telegraph; telegraphic ‘‘ bulls;” swindling by telegraph, are among the matter 
treated of. The book deserves a liberal sale, both among telegraphers and outsiders. ~ 
Journal of the Telegraph. 


Any of these books will be forwarded, postage prepaii, () 


address on receipt of the price. Address 


Remit by Post-office order, draft, registered letter, postage stamps or express, 


W. J. JOHNSTON, Publisher, 


No. 9 Murray Street, New York. 
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of Electricity will be promptly forwarded to any address in the United States, 
Canada, Newfoundland, Mexico, or any foreign country in the Universal Postal 


Union, postage prepaid, on receipt of the price: 


Pemittance can be made by Post Office order, draft, registered letter and 


express. Address 
W. J. JOHNSTON, PUBLISHER, 


No. 98 Murray Street, New York. 
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WY == LES believing that you will become a REGUL AR CUSTOM. 

p ER and order _— ‘oods as shown in Catalogue we will 

= a a you ROriTs.” y our FUTURE SALES MAKE 

7 78 can find out as to our responsibil- 

iy tame por ee Express Company, or Merchant in this 

; . Phew Plated will be sent with 
Wate h for $2.00ecra ora handsome Piated Opera C h ‘in ‘for Ladies’ Watch for $3.00 extra. 

EXTRAC? a FROM LE TTERS FRO WU CUSTOMERS.—“iWatch re-eive i, moe thin plersed. It kyeps per- 
fect time.” K. E. “Sola my Gold Watth for $45.00. Send me 1wo more. Enclos d is Host Office CSier for 
amount.” Geo: a KE MBLE. “Best time-keeper I ever owned, tould not se'l tee watch for $5000, if I could not get 
another.” K.S MOONEY. ‘I received Watch p*omptly, and in good order. “ye “gh to me is how you can sell such 
«a Wa'ch for sol. ttle money. My cieude ae We tch and Chain ts worth $50.00, ms RS C. MABIE. “The Watch 1 
— Jrom you is hea 3 thee u with this, $50. 00 for Sriends who aa watches and Chains. Please 
send by Exp express to H. ipbevt, bhi tilticothe. Ohio 

ORDER Now, an thie aA wail NO’ E ‘AGAIN TO THE READERS OF 'THIS PAPER and 
order must be sent to us on or before JANUA : ¢ gc ¢ an 4. If youa’ein New Yors atany time calland see us, 
Send money by P. O. Order, Registered Letter, Express 0: a if youare notin ced of a Wate, yourself call 
the atten:ion of your friends to this advertisement. ddre: 














The Operator, 


4 JOURNAL OF 
Telegraphic Literature, News 


and Miscellaneous 
Reading, 


PUBLISHED ON 
THE lst AND 15th OF EACH MONTH. 


SOBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United 
States or Canada. 


To Foreign Countries the Subscription, Post- 
AGE PREPAID, is $1.50 a Year. 


W. J. JOHNSTON, Publisher, 


i NO. 9 MURRAY STREET, NEW YORK 





E. P. TIFFANY & co. Jewelers. 195 “Fulton Street. New vor City. 


The Works of the Jno. A. ROEBLING 





Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. The y 
Belgian system of rolling long lengths 
wire rods, and improved methods of 


galvanizing, were first introduced in the 








United States at these works. lt insures 





| the production of wire with few joints 


and with a thick coating of zinc. 














THE BERGMANN & HAID BATTERY. 


PRICE CHANGED TO $1 





Samples sent to dealers and telephone exchanges on application. 


BERGMANN & CO., 
ELECTRICAL ‘WORKS, 


THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


BERGMANN & CoO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in ‘elephone and all open 
circuit work, This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms hitherto employed. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases. On this account it requires hardly any attention. 


IT WILL LAST MORE THAN TWICE AS LONG as any other. IT IS CHEAPER than any other. 


20, COMPLETE. 


Send for circular. Liberal Discounts to dealers. 


Diameter, BX inches. 292 to 298 Avenue B, corner Seventeenth Street, New York. 








Jerome Redding & Co.’s “GE 














JEROME REDDING & CoO., 


M” Instrument. 


$3.75. 


Including the above large-sized 

Sounder and Key, a large Cell of Ca! 
iaud Battery, one roll uf Office Wire, 
Chemicals, etc. 

The only low-priced Instrument of 
this class that has nicely finished 
BRASS Sounder and Key Lever 
with perfect adjustments for both. 
Price for Complete Outfit as 

DUOUE oiidciclecavdccencceseccesGe $3.75 

*rice. for Instrument alone....... "3 .00 
Price for the whole outfit (except 

Glass Jar). with Key and Sound- 


er separate, by mail, post- * 

OOO cc cadecisesboncrnsganseuans 4.32 
Price for Instrument alone, by 

mail, post-paid ....... 0.6.0 .ees 8.60 
Price tor Instrument alone, for 

lines 1 to 15 miles ...........-- 3.60 


Price for Instrument alone, for 
lines 1 to 15 miles, by mail, 
post-paid .......ceceeercceeeres 4.05 


SEND FOR CIRCULAR. 


TE URERS OF TELEGRAPH AND ELECTRICAL SUPPLIES, 
MANS FOMe NO. 30 HANOVER STREET, BOSTON, MASS. 
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BOOKS 


The Telephone 


Inventor of the Telephone. Philip 
Reis, inventor of the Telephone. A 
biographical sketch, with documentary 
testimony, trauslations of the original 
papers of the inventor, and contempo- 
rary publications. By Prof. StLvanus 
P. THompson. Cloth. Illustrated by 
three plates and forty-eight engravings. .$3.00 


Practical Information for Tele- 
phonists. By T. D. Lockwoopn, Elec- 
trician, American Bell Telephone Com- 





BINDERS 


FOR 


THE OPERATOR 


| AND 


THE ELECTRICAL WORLD. 








co pate ee ret Peer oer 1.00 
The Telephone. A Lecture by Prof. 
ALEXANDER GRAHAM BELL, Delivered 
before the Society of Telegraph En- 
gineers. Svo, paper, 30 illustrations.... 60 | 
The Telephone, the Microphone, 
and the Phonograph, By Count pu | 
Moncet. Authorized Translation, with 
Additions and Corrections by the Au- | 
thor. 12mo, cloth, 70 illustrations...... 1.25 | 
The Speaking Telephone, Electric For the convenience of subscribers who 
Light, and other Recent Elec- desire to pre-erve their numbers of THE OPER- 
trical Inventions. By Gerorce B. ATOR or THE ELECTRICAL WORLD clean 
PRESCOTT. Svo, cloth, 319 illustrations and neat for permanent binding or for handy 
CRE CMR: 655 FeO ases 535 oe oe eT 4.00 | reference, we have had made especially for this 
1" purpose a number of self-binders of the very 
The Telephone. An Accouut of the , : 
s sly bound in cloth. The 
Phenomena of Electricity, Magnetism 7 ene, See 9 
enh Wailea Gaveteed ri tis “Ratti binders are of the exact size for the paper, and 
ay spe alliage : ee 9h each issue, as received, can be fastened in it 
an aa —" Ss ee es securely without trouble. When the binder is 
elephone fA. & JBEs meco P 2@ : : 
v : . desired, be permanently bound in 
Edition. 18mo, cloth, 17 illustrations... 50 | "ed it can, if desir ¥ 
a few minutes, making a volume almost equal 
rs in appearance to one specially bound. The cut 
BOO K S above shows the appearance of the binder. Full 
directions accompany each one. 
ON 


Eleciié. Lighting, 


Candle-Power of the Electric Light. 
By Pacer Hiees, LL.D., D.Sc. Crown 


The binder may be had at this office or by 
express (the receiver paying express charges) 
for $1.25, or will be sent, postage prepaid, to 
any address for $1.50. Address, 


W. J. JOHNSTON, Publisher, 


No. 9 Murray St. New York, 


CHARLES WILLIAMS. JR. 





CS. 6 ocnicMAe® eos tcbeee coe scves 25 
Dynamo-Electric Machinery. A 

Series of Lectures by SILVANus P. 

THOMPSON, Professor of Experimental 


Physics in 


SeeOG., TOOMPOI iodo écck cits cine $0.50 


Electric Lighting. Translated from the 
French of L& Comte TH. pu MONCEL, by 
ROBERT ROUTLEDGE, B.Sc. Crown, S8vo, 
cloth, 76 illustrations................ ; 


Useful Information 
Lighting. By 
Hepaes, M.8S.T.E. Fourth Edition, Re- 
vised and Enlarged. Crown 8vo, cloth, 
PT cy 0 S8 on cc thcce set WerstWineseeee 


University College, Bristol. 
| 
| 


on Electric 
KILLINGWORTH 


Electric Lighting and its Practical 
Application; with Results from 
Existing Examples. By N. 
SHOOLBRED. Svo, cloth, 5 plates........ 2.00 


Electric Lighting by Incandescence, 
and its Application to Interior 
Illumination. A _ Practical Treatise. 
By WILLIAM E. SAwyYER. Svo, cloth, 
ee OP ONET ET CACORE OPA Pee 


Electric Ullumination. By Conrap 
Cooke, JAMES Drepar, M. F. O'REILLY, 
S. P.) THompson and H,. VIVAREz. 
Edited by JaMesDrepDGE. Vol. 1. With 


2.50 


109 Court Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 





Abstracts of Specifications having refer 
ence to Electric Lighting. Quarto, clotb, 
nS SEES ET er A 


Electric Lighting, its State and 
Progress, and its Probable In- 
fluence upon the Gas Interests. 
By JoHn T, SPRAGUE. 8Svo, pampbiet 


Electric Light, its Production and 
its Use ; Embodying Plain Direc- 
tions for the Working of Galvanic 
Batteries, Electric Lamps and 
Dynamo yD lectric Machines. By J. 

Urqunart, C.E. Edited by F.C. 
Wess, M.LC, E., ete. Svo, cloth, 94 
NO rere ee rt ree 


Incandescent Electric Lights, with 
Particular Reference to the Edi- 
son Lamps at the Paris Exhibi- 
tion, To which is added The Economy 
of the Electric Light by Incandescence, 
by Joun W. HoweLL_: and On the 
Steadiness of the Electric Current, by 
C, W. Stemens. Illustrated. 18mo, 


DD, 50 o0kek ba skk Bae kS Reaves to 00Wlaab se 50 | 


Copies of any of the above books, or of any 
other works, whether relating to the Science of 
Electricity or not, will be promptly forwarded 
to any address in the United States, Canada, 
Newfoundland, Mexico, or any foreign country 
in the Universal Postal Union, postage prepaid, 
on receipt of the price, 

Remittance can be made 
Office order, 
Address 


W. J. JOHNSTON, Publisher, 


No. New York 


Post 
express, 


by Postal Note, 
draft, registered letter or 


9 Murray Street, 


38.00 | 


SPE I SSES ray 








| 

Magneto, Crank apd Push Button Call Bel!'s, 

Electric Bells, District Bells and Switches fos 
Exchanges, Annunciators, etc. 


Telegraph and Electrical Instruments, 
Wire, Tele- 
| phone Supplies of every Description. 


Batteries, Insulators, and 


ae. ae 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should. be used on elec- 
trical conductors for any of the following 
purposes: 


graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Batter}, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 
or for any other operation which requires per- 


electric wires. 

A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all | 
leading men connected with telegraphy, tele- | 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 


nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables | 
A DIPLOMA 


** Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For 


For Sale by all Dealers in Telegraphic | 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. | 


GEO. M. HOPKINS, 


SOLICITOR OF 


AMERICAN 
FOREIGN PATENTS, 











137 TEMPLE COURT, 
NOS. 3 TO 9 BEEKMAN STREET, 


Sixteen © Years’ Experience 


SPECIALTY. 
MEMORANDUM BOOK, 


an invention, with valuable 
patents, SENT FREE OF 


information on 
CHARGE 


GEO. M. HOPKINS, 





137 TEMPLE OOURT, New York City 


Submarine, Underground or Aerial Tele- | 


fect, indestructible and permanent insulation of | 


Philadelphia, Sir WILLIAM THOMSON, the emi- | 


ELECTRICAL PATENTS A. 


Containing blanks for keeping a valid record of 


NEW YEAR’ Ss 


CALLING CARDS, 


FOR 1884. 





For six years past we have privted New 
Year’s Cards for Telegraphers and Electricians. 
In these cards we have aimed to give the fra- 
| ternity, at an exceedingly low price, distinctive 
New Year’s Cards, neat, pretty and appropriate 
in style, different from any other New Year’s 
Cards, and so unique as to attract attention and 
deserve preservation. 

To meet the demands of all classes of eiec- 
tricians, we this year furnish THREE DIS- 
TINCT CARDS, one for Telegraphers, one 
for Telephonists, and one for those connected 
with Electric Lighting. The price of each 
style is the same. 

The Cards for 1884 are not only very 
neat in design, but they are printed on 


EXTRA QUALITY CARD-BOARD. 


PRICE-LIST, 


WITH NAME AND POSTAGE PREPAID. 








CE. cS cdotas oo as hs sce epeen cous $0.50 
oP a ea. 6a ep pewendea see ees< Os 0.75 
Sire: ee. SO ere ee. ems 1.00 
| Address, or more than one name, 10c. extra. 
WITHOUT NAME, POSTAGE PREPAID. 
| 25 Cards...... a oS ee, . ; pened $0.40 
CS a Se rn ae aera. irre 0.60 
a “Sine ae ree t= 1.00 
| eo 644A. ee tiaebe ese wadeee hs 2.00 
We ee RS Yo eee 3.50 
Ret oe ove eebthate tastes 00s o's anete he 6.00 


Order early. U. S. postage stamps taken. 
| Samples of the cards mailed on receipt of 2c. 
stamp. Samples of New Year’s Cards and Mes- 
| sengers’ Addresses on receipt of 3c. in stamps. 

Either 50 Messenger’s Addresses, or 25 New 
| Year’s Cards, with name, will be mailed free 
to any one sending us two yearly subscriptions 
|to THE OPERATOR. Your own and that of a 
| friend will do. 


THE 


| 
| 
| 
| 
} 
| 


Telegraph 
Messenger’s 


GREETING OF 
THE SEASON. 





As some desire addresses for CHRISTMAS 
|and some for NEW YEAR, we this year 
| publish a NEW YEAR’S ADDRESS, and 
also a Greeting of the Season. The one can be 
| used at CHRISTMAS and the other at NEW 
| YEAR. 

Both addresses are suitable for the messengers 
|of ANY telegraph company—Western Union, 
| Baltimore & Obio, B. & M., the District com- 
panies, etc., as well as by messengers employed 
| in connection with telephone exchanges. Mes- 
sengers will find them neat and handsome, not- 
| withstanding their low price. 


| PRICE-LIST. 
25 Copies, postage pre paid, ouly -eenathe 20.35 
ee ee Re, sae 0.60 
| 100 Copies, ig sa er F 1.00 
250 Copies, - ° sc 2.00 
500 Copies, os 7 ae eee 3.50 
1,000 Copies, 3 a Ae en alll 6.00 


| Order early. U. 8S. postage stamps taken. 
Samples mailed on receipt of a 2c. postage 
stamp. Sample of both the Messenger’s Address 
and of the New Year’s Cards will be mailed on 
receipt of 3c. in stamps. 


It will be noticed that in quantities over 100 
| thisis a REDUCTION from the price charged 
in former years. 

Messengers are recommended to order a supply 
|of our Telegraph New Year’s Calling Cards, 
| with their name printed on them, to be pre- 
| sented in connection with the Messenger’s Ad- 
| dress. 
| 
| 


We will send 25 addresses and 25 
| cards on receipt of 75c.; 50 addresses 


and 50 cards on 
addresses and 1 
| $2. Address 


W. J. JOHNSTON, Publisher, 


receipt of $1, 
25 cards on 


or 125 
receipt of 





if No, 9 Murray Street, New York. 
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Boulton Carbons. RHODE ISLAND 
wows TBlephONe & Electric 


COMPANY, 


These carbons 














best materials, 


latest improved 


machinery, ot | 


| Y ‘ a ’ 
any required de- gree of hardness, | PROV LDENCE, R. ks 
and can be used in all makes of | MANUFACTURERS OF 
Electric Lamps. The Weenies The Providence Telephone 
Switch-Boards. 


sizes, 12 inches 


long, run from! Breckenridge Jacks. 


Wright Cable Clips. 


Howard Safety Appliance for 
Protection to Telephone Subscrib: 


i 
yy j L i i . . 
4 inch to 1 inch in diameter, 


varying by six- teenths. Special 


engths and sizes toorder. A large 





ee stcek slays on | | Light Currents. 
Yy se DEALERS IN 
——————— ‘ELECTRIC APPLIANCES OF EVERY 
SS DESCRIPTION. 
WS MANUFACTURERS AND CONSTRUCTORS OF 
‘= seccace or, MGHTNING RODS UPON SCIENTIFIC 
| PRINCIPLES. 
high order of battery plate has | LICENSEES OF 


long been felt. 


Those wishing The Time ‘Telegraph Company 


such would do well to use the | 


OF NEW YORK, 
FOR THE NEW ENGLAND STATES. 


Plates. 


to the manutae- Energetic Men With Capital Wanted, 


TO FORM LOCAL PLANTS IN TERRITORY 
NOT YET DISPOSED OF. 


Boulton Special 


attention is given 


ture of all sizes to order. 


Price-Lists and full information | 


| parties having electrical novelties, with a view 
| either to purchase or introduction as agents. 


BOULTON CARBON WORKS, a ae Aaa, oon nek ede 
J. W. DUXBURY, Gen. Man. 
Man. 


furnished on ap- plication. 


990 Payne Avenue, Cleveland, O. | 


F, H. GARDINER, Asst. 


ARC LIGHTS. 





WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size oi 


are lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 


of light are the same in every respect as our other lights. 
Number Number Nominal Horse-Power 
of Machine. of Arc Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates 


We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


by this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partic 
ular. 


THE BRUSH ELECTRIC CoO., 


No. 379 Euclid Avenue, 
CLEV KLAN D ° - OHTO. 


May 12, 1883, 


ers against Lightning or Electric | 


Correspondence solicited from inventors, or 


THEELECTRICAL SUPPLY G0 


TUUUL Rn nnn Minna 


Mer iNy we 





Factory of the Electrical Supply Company at Ansonia, Conn, 
MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Electrical Instruments, Apparatus and Supplies. 
SOLE MANUFACTURERS OF THE 


‘“ DIAMOND” CARBON BATTERY. 


Perfected, improved and patented. Unequaled for Telephone or Bell Work. 
PRICE, COMPLETE, $1.25. 
Subject to liberal discount in quantities. 

SOLE AGENTS IN THE UNITED STATES FOR 


Frederick Smith & Co.’s High Grade Galvanized Iron Wire. 


FROM STOCK IN NEW YORK OR TO IMPORT. 


Circulars and Price Lists free. Correspondence solicited. Mention THE ELECTRICAL WORLD. 


ELECTRICAL SUPPLY COMPANY, 
No. 17 DEY STREET, NEW YORK. 














AMERICAN ELECTRIGAL WORKS 


(Formerly EUGENE F, PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunociator Wire, Lead-Encased 
Wire; Anti-Induction Aerial and Underground Cables, 
etc., eto. 

Office and Factory, 67 Stewart Street, Providence, R. I. 








EUGENE F. PHILLIPS, President, W. H, SAWYER, Secretary and Electrician 
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THE “ELGIN” TELEPHONE, 


nti | eae Bat 

or Private Lines. Copied by many, ex- ad Bt. «oi 
celled by none! Address for illustrated | ts and 
circular ELGIN TELEPHONE Co., Elgin eryousness. R 





A gn A 
E. JONES & BRO. Cincinnati, Ohio. 


© ‘ts important to us that you mention this paper. 





Kane by 32 Il., U.S.A. L. G. Tillotson | 
‘oe &Co., 5&7 Jey St. Agents | for New York. 


PHOSPHOR- -BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electri: 
and acoustic telephones. Will not STRETCH nor 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, | 
, SPRING METAL AND WIRE. 


’ ane to German silver or brass for electrical] apparatus. Already 
extensively used throughout the country. Address 
LIMITED 


512 ARCH ST., PHILADELPHIA, PA. 
Owners of the U, 8. wees mt Bronze Patents. Sole Manufacturers of Phosphor- Bronze in the United Staves. 












Trade Marks, 


as 


ap 


vf Phosphor. Doion; "é, 
THE PHOSPHOR.BRONZE SMELTING CO. 








Motors, | The Only Practical 
Dynamos, | Electric Motors for 
BAutomatic |Family Sewing 


= | 
' Batteries. Machines. 


19 EAST 15th STREET, NEW YORK. 
SEND STAMP FOR CIRCULAR. 





For Electric Lighting 
Unequalled. 
esp, [erewey og 





TH E 


Thomson-Houston Electric Co. 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM 
OF ELECTRIC ARC-LIGHTING IN THE WORLD. 





In all desirable qualities of Electric Arc Lights the 
THOMSON-HOUSTON SYSTEM has no equal. The 
lights are superior In color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more 
easily managed, and less liable to derangement than any 
other. 


The Thomson-Houston Electric Co. has been awarded the First Prizes for 


The Best System of Arc Lighting and the Best Arc Lamp 


at the Industrial Exposition in Cincinnati. 


Principal Office, 131 Devonshire St., Boston, Mass. 


New Illustrated Pamphlet will be sent on applica tion. 


RUST. RESIST> 


ELECTRIC THEN, Y. APPLEGATE 
ey Electric Matting Co. 


Invisible Electric Alarm 
Matting Appliances. S nd 


- FLEISCHMANN’S 


ELECTRIC BELL OUTFIT. 


Complete, $2.50, with full Directions. 












i) for bare - ag Carary iil Mi snips nc 
- ding, a reet, 
MAT TING pea - Oo 
RAPID ’ 
JLLLATBLLE ACO, lag] oof 
Li ’ APPARATUS. 


Complete. $3.75, 
with Battery, etc. 
Send for Circulars. 


MANUFACTURERS OF THE BEST 
AND CHEAPEST 
ELECTRIC IRON BOX & 
SKELETON BELLS, 





meee eitt 
TRODES.BUZ. _| AF-FLEISCAMANI’S 
ZARS, ETC. ELECTRIC WORKS, 


Exper mental work and Elec- 
trical Supplies of all kinds a spe- 
cially. 

48 Centre St., New York. 


suse pusrisuen. (hp Only One-Mal Car idade, 


Fully Illustrated. Price, $3.00. 


1226Chestnut St., 
Philadelphia, Pa 











The Patent vee S. 
P HILIP REIS : bait : atlas 


Inventor of the Telephone. 


A Biographical Sketch, with documentar.. | 
testimony, translations of the original papers 0: | 
the Inventor and contemporary publications. 
By SILVANUS P. THOMPSON. 


Catalogue of Electrical Books free on application" 


E. & F. N. SPON, 


35 MURRAY STRUET, NEW YORK. 
The Celebrated Bly Artificial Legs and Arms 


Pronounced 
FIRST BEST 
in U.-S. Gov- 
ernment com- 
petitive. ex- 
amination. 
Adopted by 
States of Vir- 
ginia, Geor- 
gia, South 
Carolina and 
Louisiana. 





Runs Easily, is Durable aud Capable of High 
Speed. Circulars and indorsements of promi- 
nent railroads sent on application. 


SHEFFIELD VELOCIPEDE CAR CO., 


Sole Manutacturers, 











Recommend - Three BRivers, Mich. 
ed by the most ee 
aminent sur ESTABLISHED 1859. 

geons, : 


Crutches 
at various 
prices. 


Send for 
Free Pamphlet. 
GEO. BR. FULLEK,suo’r to Di. D. BLY, Rochester, N.Y, 

W. HOOCHHAUSEN, 


=e 8 H E —— Supt. and Electrician. 


Excelsior Electric Co., 
66 & 68 DUANE ST., N. TY. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, New York. 














GEORGE D. ALLEN, 7 
General Manager. 


| \ 
mM \ 


WOWTRRREYNINITT ET TRENT 
AN) 


Wir 
‘ 


WE ARE THE SOLE OWNERS OF ALL 1HE VALUABLE 
PATENTS & IMPROVEMENTS OF WM. HOCHHAUSEN 
THE MOST PERFECT SYSTEM OF ELECTRIC LIGHTING ° 
IN THE WORLD. 


Our Machine occupies the least space. 
66 requires the least power. 








sé sé 


has no equal in steadiness. 
requires no attention. 
Our Lamps are perfect in action as well as ornamental. 


sé sé 





Se 


§ 








